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A STUDENT FORM OF RESPIRATION 
APPARATUS.* 


BY FRANCIS G, BENEDICT, BOSTON, 
AND 
CORNELIA GOLAY BENEDICT, BOSTON. 


[Frou the Nutrition Laboratory of the Carnegie 
Institution of Washington, Boston, Mass. | 


Mrnicat pedagogy may no longer disregard 
the ject of metabolism, specifically human 
sascolls metabolism. In the past few years an 


correspondence between clinicians: 
Nutrition Laboratory has led to two. 


and the 


Obvious deduetions : first, that there is, in the 
United States at least, a greatly increased in- 
terest 11 gaseous metabolism; and second, from 
the nature of the correspondence the need for 
intelligent instruction in the fundamentals of 
and energy relationships is 
ae g y evident. But however vague, however 
\ve of almost startling lack of information 

ese letters often are, the one strong, underly- 


* 
The apparatus was first demonstrated before the Research Club 
Medical School at a public meeting, 


of the Narvard Universi 
on February 18, 199]. 


training in metabolism missing in their medical 
school courses. 

The activities of the Nutrition Laboratory lie 
outside of the field of the class room and the 
student laboratory, and our experience is slight 
in the practical side of the introduction of phys- 
iological laboratory methods, but an analysis of 
catalogued courses in a number of the prom- 


-inent medical schools shows generally a disre- 


vard of actual practice in human metabolism 
measurements, a disregard that can only be ex- 
plained by the inherent difficulties existing in 
all present techniques, which, either by reason 
of expensive apparatus or elaborate procedures, 
preelude general laboratory introduction. This 
is greatly to be deplored, for there are now in 
the market numerous forms of respiration appa- 
ratus, and each of them, including the worst 
form, is capable of measuring the oxygen con- 
sumption of a human with an accuracy greater 
than the most skillful clinician can interpret the 
results. That being the case, it is certainly a 


misfortune that the regular medical courses 
cannot provide means for experience with the 
sound and well-tested methods of gaseous mctah- 
olism. 

Two fundamental methods for gaseous met- 
abolism measurements are possible for general 
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laboratory usage: (a) the determination of the 
oxygen absorbed out of a closed, circulating vol- 
ume of oxygen-rich air, and ()) the separation 
of the inspired and expired air by valves, the 
collection of the expired air in a bag, dry gas 
meter or gasometer, and finally the analysis of 
samples of this air. Both methods involve as a 
general thing rather expensive apparatus. The 
first is represented by apparatus selling for 
several hundred dollars. They are necessarily 
not as ruggedly designed as most laboratory ap- 
paratus for general use have to be, and conse- 
quently are liable to damage in general class 
usage. The second requires either a gas bag, 
calibrated gas meter, or more commonly a gas- 
ometer, which with respiratory valves permit 
the collection of samples of expired air. Unfor- 
tunately these must in turn be analyzed. While 
an inexpensive gasometer' has been described, 
generally the gasometers employed by those 
using gaseous metabolism measurements are 
fully as expensive as the closed-circuit appa- 
ratus, and withal gas analysis apparatus, to be 
of real satisfaction, must be well graduated and 
ealibrated, thus involving increased expense. 
But the great drawback from the pedagogical 
standpoint is the length of time required on the 
part of the student of gas analysis to clean and 
assemble apparatus, provide the reagents, test, 
and above all, acquire the dexterity to make a 
good gas analysis. 

It is especially unfortunate that the medical 
student who spends the time to acquire gas 
analysis technique will rarely, if ever, use it 
subsequently in his private practice. To be sure, 
this may be said of many laboratory operations, 
but, since many of the gaseous metabolism pro- 
cedures introduced into general practice involve, 
for the most part, the use of those types of ap- 
paratus relying upon the measurement of the 
oxygen disappearing from a closed volume of 
oxygen-rich air, and not gas analysis, it is par- 
ticularly unfortunate that the fundamental 
principle of this first method has as yet not 
been accessible to the medical student. 

The class room uses of the measurements of 
gaseous metabolism are twofold: first, they im- 
part a knowledge of the composition of the out- 
door air and the expired air, the volume of res- 
piration per unit of time, the calculation of the 
amount of oxygen consumed and earbon dioxide 
produced per unit of time, and the relation be- 
tween the volumes of carbon dioxide and oxy- 
gen, v.e., the respiratory quotient, which is of 
great significance as an index of the material 
being burned in the body. The seeond impor- 
tant use of these measurements is tke possibility 
of computing therefrom the total metabolism. 
Pedagogically all the factors above mentioned 
are of great significance. But practically in 
clinical use but one plays a great role, i.e., the 
oxygen consumption, for, as stated above, from 
this is computed the heat production which un- 


der known econditions,, such as complete mus- 
cular repose and in the post-absorptive state, is 
characterized as the basal metabolism, A knowl- 
edge of the basal metabolism has been found of 
the greatest practical value not only in the study 
of the disturbances of the ductless glands but 
also as an index of general tone. 

Ideally, any technique that would at one and 
the same time allow the student to measure and 
utilize all the factors above mentioned is greatly 
to be desired. In the special respiration labora- 
tories and probably in hospital laboratories 
these methods in greatest refinement should be 
available. In the physiological laboratory such 
methods are equally desirable, but as yet un- 
available. An accurate measurement of the 
volume of expired air is fairly simple, but 
a knowledge of the composition of both the in- 
spired and expired air and the calculation of 
the amount of earbon dioxide produced and oxy- 
gen consumed and especially the respiratory 
quotient are possible only by gas analysis and 
indeed accurate gas analysis. 

Accurate gas analyses require good glass 
blowing and good workmanship in the gradua- 
tion of burettes. But given such an improved 
apparatus, the student has a problem of con- 
siderable magnitude to master sufficient of the 
technique to give him an intelligent picture of 
the processes of gaseous metabolism. With 
available time this is, of course, possible. After 
the technique is acquired and its educational 
value has been appreciated, its acquisition ceases 
to be of permanent value. 

If a simple, accurate methed for the measure- 
ment of the oxygen consumption alone could be 
placed in a student’s hands, and particularly if 
the method embodies the basic principles under- 
lying a class of apparatus now being widely dis- 
tributed for general clinical use, the student 
could carry with him directly from tlie lab- 
oratory to his office a technique not impossible of 
continued service. 

Our endeavor to simplify the method of meas- 
uring the oxygen consumption from a cefinite 
volume of oxygen-rich air has resulted in the 
development of the apparatus here presented, 
which in its final form we trust has been re- 
duced to simplest terms without any sacrifices 
of accuracy for the facility of operation. 

The medical student, observing on one of the 
modern forms of apparatus for measureient of 
oxygen consumption, certainly ean visualize 
the abstraction of exygen much more clearly 
than he can the more subtle process of the de-- 
termination of carbon-dioxide increment and 
oxygen deficit, with their relationships in eX- 
pired air. To see the level of a spirometer bell 
or the distention of a rubber bag regularly and 
continuously fall as oxygen is consume! is an 
act of pedagogical importance not easily over- 
emphasized. 


Thus both by inheritance from the gradual 
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simplification of the essential features of the a normal adult would, in a few minutes, reduce 
original universal respiration apparatus” and the oxygen percentage to a point where the sub- 
also by virtue of its wholly superior pedagogic ject would actually exhibit signs of ‘‘oxygen 
value in conveying to the student the quantita- want.’’ If an arrangement can be made to in- 
tive abstraction of oxygen by the lungs, we troduce pure oxygen as rapidly as the gas dis- 
have naturally based the student form of respi- appears from the ean so that the level of the 
ration apparatus upon the closed-circuit princi- bathing cap distention at the end of each expira- 
ple. tion remains about the same, obviously the sub- 
The apparatus consists of three parts: first, ject will be breathing air of nearly normal com- 
the reagent can with its flexible rubber top; see- position throughout the entire test. Such in- 
ond, the valves and mouthpiece; third, the pump troduction of oxygen is by no means difficult. 
to supply quantitatively oxygen or air to the It has been proved conclusively, however, that 
apparatus. In principle the subject, with an there is no measurable difference in oxygen con- 
ordinary form of mouthpiece, breathes air from sumption, whether the subject is breathing or- 
the can through one valve and the expired air dinary air or air enriched with from 80 to 90 
reénters the can and, passing through the soda- per cent. of oxygen. This fact makes the tech- 


| 


Fic. 1.—A StrupENt Form orf RESPIRATION APPARATUS. 


‘1, il ean partly filled with soda-lime; B, rubber bathing cap, held in place by rubber band, C. The subject breathes through 
the mc .:\piece, j, which is attached to the metallic piece, h, connecting with two rubber tubes leading to Sadd respiratory valves 


on th The expired air enters through the opening, b, and is returned to the subject, freed of carbon dioxide, through 
the opeuing, a. The Sadd valves are enclosed in light brass housings, g. The opening, a, is stiffened by a lock nut, e, and a 
small, ©: piece of iron, f, curved to fit the can. Oxygen for preliminary enrichment is admitted through the petcock, d, and 
at ' wnounts of dry air, drawn through the calcium-chloride tube, A, into the pump, D, are forced into the can through the 
valve 


» and the opening, 


lime |) :he bottom of the ean, is deprived of its{nique for measuring the oxygen consumption 
carbo: dioxide and is rebreathed. A flexible; very simple, for the air in the can and rubber 
rubber bathing eap allows large changes in vol- bathing cap can be enriched with pure oxygen 
ume \'i}i each respiration, as well as a gradual | prior to an experiment and the amount of oxy- 
deere:.. in volume due to the absorption of oxy-| gen absorbed out of the confined volume of 
sen | the lungs of the subject. The amount orygen-enriched air determined by introducing 
thus (sappearing in a unit of time is the meas-| with a simple air pump a measured amount of 
ure desired, If at the start there is ordinary | ordinary room avr, j 
air in the ean and the distended bathing cap,| The details of construction are given in Fig- 
the alisorption of oxygen would be so rapid that | ure 1. 
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The reagent can, A, of copper or even galvan- 
ized iron or tin, is 12 inches high and 8 inches 
inside diameter. A pure gum bathing cap. B, 1s 
stretched over the top and held firmly in place 
by an ordinary rubber office band, C, 5 inches 
by 34 inch. 

There are four openings in the wall of the can. 
In two, a and J, are soldered standard ‘‘34 inch 
to 1%4 inch’’ brass bushings.* The hexagonal 
head of the bushing gives a good firm surface 
for stiff soldering. In the third opening, c, a 
standard ‘‘3¢-inch to 14-inch’’ brass bushing is 
soldered, while in the fourth, d, is soldered a 
standard ‘‘14-inch to 14-inch’’ brass bushing. 
A \%-ineh peteock, used to admit oxygen for the 
preliminary enrichment, is screwed into the 
bushing, d. A 3-way, standard, 44-inch plug 
cock is screwed by means of a 14-inch nipple 
into the bushing, c. This valve serves to admit 
a measured amount of air. 


In the two larger bushings are screwed the 
air pipes. In a is screwed a short piece of stand- 
ard 14 inch brass pipe. To stiffen the opening 
a lock nut, e, preferably with a small piece of 
flat iron, f, curved to fit the can and with a hole. 
in it, should be screwed onto the outer threading 
of the bushing inside the can. All sharp edges 
on the inside of a and c should be carefully 
smoothed in order not to cut the thin rubber of 
the bathing cap. The lower bushing, b, has a 
duplicate piece screwed from the outside, as in 
a, but on the inside is screwed a piece of pipe 
with a slot 14 inch wide eut for one-half of its 
length along the bottom. 


‘ As the can is seamed along the side, and the 
bathing cap and the rubber band must make an 
absolutely tight closure, the upper portion of 
the seam must be filled in with solder to make 
a smooth surface for the bag to fit over, and 
avoid the ridge of the seam with the chance for 
a leak. 


BATHING CAP. 


As a simple expansion chamber nothing more 
satisfactory than a plain, flat, pure-gum bath- 
ing cap has been found. This is manufactured 
in two sizes.t The size commonly used in the 
respiration apparatus measures, when fiat, 
914x10% inches, with the opening 234,x4 
inches. This opening readily stretches over the 
8-inch opening of the can and the seal is made 
doubly sure by means of a rubber band 5 inches 
by %4 inch. To aid in noting the exact height 
of the bathing cap or point of distention of the 
bag a collar button is attached to the center of 
the cap by a bit of wax or a drop of glue or 
shellac. 

*These minor parts are all “standard” brass pipe fittings, but 


the sizes do not represent actual dimensions. Thus, a so-called 
“% inch” pipe has an actual internal diameter of 0.623 inch. 


tFurnished by the Davol Rubber Company, Providence, R. I. 
A somewhat larger cap is likewise furnished by this company, 
measuring 10%x11% inches, and the opening 3% x 4% inches. 
This may be used in case a larger cap is desired, but is not used 
by us. These caps cost about 50 cents each. 


THREE-WAY VALVE FOR ADMITTANCE OF AIR, 


The exact volume of air corresponding to the 
volume of oxygen absorbed is admitted from 
time to time through a 3-way valve which is at- 
tached by means of a close nipple with a stand- 
ard 14-inch bushing soldered to the can for 
rigidity. This is a 3-way valve, standard 14. 
inch size, modified only in that a small pin is 
placed upon the plug and two upon the body 
of the valve so that, in turning, the plug will 
come to a stop in a quarter turn. The upper 
outlet of the valve holds an upright of 14-inch 
brass pipe screwed into a reducer in the 14-inch 
opening of the valve. This pipe is 20 centi- 
meters long and serves the double purpose of 
an intake for dry air through a small calcium- 
chloride tube in the top of the pipe and also as 
a support for a clamp and the needle used as an 
index of the degree of distention of the rubber 
bag. The lower outlet has a smooth nipple with 
rubber hose leading direct to the air pump. A 
handle is attached to the plug of the valve in 
such a way that when the handle is upright con- 
nection is direct from the calcium-chloride tube 
to the air pump. With the handle horizontal 
connection is made direct to the interior of the 
can. 

RESPIRATORY VALVES. 

Any well-functioning respiratory valve will 
serve. After testing a number of forms, it be- 
came clear to us that no valve as yet devised 
combined ease of opening and closing, complete- 
ness of closure, durability and ruggedness, as 
well as that valve which made the war gas mask 
possible, 7.e., the valve long known by the un- 
identifying name of ‘‘flutter valve.’’ Believ- 
ing that the simple and perfect piece of mech- 
anism which was so effective in saving the lives 
of thousands of people should, if possible, be 
known by the name of the designer, we have 
taken special pains to secure the history of this 
valve, and we are glad to be able to quote from 
a letter from Dr. C. Gordon Douglas of Oxford, 
England, to the effect that the valve was de- 
signed by Major J. A. Sadd of the English 
Army. This valve should be ealled the ‘‘Sadd 
valve.’** In gas masks no special housing for 
the valve is necessary. In respiration ap- 
paratus the Sadd valve has already had 
considerable use and various forms of 
housing have been employed from the simple 
wide-mouthed bottle from which the bottom 
has been cut off* to the heavy metallic form of 
the Rochester laboratory.* Visibility is most 
desirable in a student apparatus, but visibility 
must at times be sacrificed to ruggedness, and 
hence a simple, light brass housing, , is indl- 
cated in the figure as actually used by us. It 
must be emphasized that for use with the stu- 
dent apparatus the exact type of the respiratory 
valve is not important; the form of the housing 
even less so. 


*Sadd valves can be purchased at about 25 cents each from the 
Mine Safety Appliances Company, Pittsburg, Pa. 
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RUBBER TUBES. 


he rubber tubes, each usually 80 ems. in 
length, have an internal diameter of 15 mm, and 
are commonly of soft rubber, as this fits readily 
over both valves and the metallic mouthpiece. 
Ordinary garden hose is equally effective, 
cheaper, but considerably less flexible, and is 
more diffieult to attach to the mouthpiece and 
valves. The two tubes join in a metallic piece, 
h, of simple construction* in which may be in- 
serted a moistening device consisting of a small, 
loosely fitting cylinder of brass gauze, over 
which cotton or linen has been sewed and then 
thoroughly drenched with water. To the open 
end of the metallic piece is attached the rubber 
mouthpiece. 

MOUTHPIECE, 


Although there is considerable difference of 
opinion among clinicians as to whether the res- 
piratory exchange is best studied when the sub- 
ject is breathing through a mouthpiece, nose- 
piece, or one of the various types of respiratory 
masks, for simplicity of operation nothing com- 
pares with the original Denayrouse (j) mouth- 
piece. It is rather difficult to secure, as so far as 
we know it is made by only one or two manu- 
facturers in the United States. Furthermore, 
continued cleaning and sterilization by boiling 
or even by keeping from year to year for class 
room work would result in deterioration. With 
these objections in mind we devised a simple, in- 
expensive mouthpiece which has proved very 
effective. 

A 35 mm. length of thin-walled brass tubing, 
19 mm. internal diameter, has a small square- 
shouldered ring soldered flush with one end. 
This, when nickel-plated and polished and pro- 
vided with a rubber shield, makes a most service- 
able mouthpiece. The rubber shield to place 
between the teeth and lips and insure tightness 
Is cut from a piece of heavy sheet rubber in the 
form of an oval, 83 mm. long by 41 mm. wide, 
having a 15-millimeter hole punched in the 
center, 

The nickel-plated tube is pushed through this 
hole and the ring on the end of.the tube pre- 
vents the rubber from slipping off. A short 
leneth of soft rubber tubing connects the brass 
part of the mouthpiece with the regular connec- 
tion to the two air pipes. We have found that 
discarded automobile inner tubes, 4 inches or 
larger in diameter, which ean usually be pur- 
chased for a few cents, may be readily-used for 
the rubber shields. On the inside of the inner 
tube, that is, the side next the wheel, the rubber 
1S usually much thicker, and from this part ex- 
cellent mouthpiece shields may be cut. The 
con ination of nickel-plated tube and rubber 
shield has the advantage of being easily cleaned 
ani the expense of deterioration of a specially 
molded mouthpiece is done away with. Again it 


student 
staniard fittings ‘of pipe” MAY be readily made up of 


is important to emphasize that the form of 
mouthpiece used is of wholly secondary impor- 
tance.* 


NOSECLIP, 


Any noseclip may be used. Of the many forms 
of noseclip now on the market, practically all of 
which have been tested out at the Nutrition 
Laboratory and, indeed, found serviceable, none 
has given as universal satisfaction as that fur- 
nished by Siebe-Gorman.t The final closure of 
the nose is best made at the end of a normal 
expiration. 


SODA-LIME, 


The increasing use of respiration apparatus 
has resulted in the development, and, indeed, 
patenting of several types of soda-lime and ecar- 
bon-dioxide absorbents. Practically all of these 
have received extensive tests at the Laboratory 
and the one that has found most general use is 
the original form of soda-lime so long used in 
connection with the various respiration appa- 
ratus in the Nutrition Laboratory. This for- 
mula, which has been repeatedly printed, is as 
follows: 

750 grams of unslaked lime and 750 grams of 
erude commercial sodium hydroxide are each 
weighed separately. The caustic soda is dis- 
solved in 450 ¢c.c. of water in an iron pot over a 
gas flame. When this is thoroughly dissolved 
the lime, which has been previously pulverized, 
is earefully but rapidly sifted into the pot, the 
flame turned down, and the whole mass thor- 
oughly stirred with a long handled iron rod un- 
til slaking is completed. The finished material 
should be lumpy and slightly moist to the touch, 
but not so moist as to be sticky nor so dry as to 
be powdered easily. After cooling, the material 
is broken into sizes suitable for use. We have 
found for this purpose that material which 
passes through a sieve with a mesh of 4 mm. 
is best. 

Although some of the forms of commercial 
soda-lime will serve the purpose, the best reagent 
is that which absorbs perfectly carbon dioxide 
and absorbs water reasonably well, leaving near- 
ly dry air over the soda-lime, and under the 
bag. The can should be about two-thirds full 
of soda-lime. The efficiency of this soda-lime for 
absorption of carbon dioxide and water is so 
great that such a charge of soda-lime suffices for 
over 100 experimental periods. If the soda- 
lime is not impacted, it is efficient. Occasionally 
the rubber bathing cap should be taken off, the 
ean removed from the support, and the loose 
soda-lime poured out. This may be returned to 
the can after breaking up or washing out the 
impacted soda-lime, which always accumulates 
around the pipe at the bottom. 


*A molded rubber mouthpiece of oval cross section was used 
on war gas masks and these are being sold extensively in army 
surplus sales. 


Os seca by H. N. Elmer, 1641 Monadnock Building, Chicago, 
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AIR PUMP. 


To measure exactly the amount of air intro- 


duced to replace the oxygen used by the subject 
requires a calibrated instrument delivering 
known volumes of air. As no pressure 1S 
required, a well made piston pump, D, can be 
used. Any good automobile tire pump Is ser- 
viceable, but a reasonably large barrel and cor- 
respondingly shorter stroke is of practical ad- 
vantage. We have found an automobile grease 
gun with a barrel 1.921 inches (48.79 mm.) in 
internal diameter and a length of stroke of ap- 
proximately 194 millimeters very satisfactory. 

It is of vital importance that the piston should 
fit the barrel properly and be well lubricated. 
Some grease guns are provided with a piston 
of cork about 2 centimeters long; others with 
two cupped leather washers set in opposite di- 
rections face to face on the plunger rod and 
held together by a nut and two metal plates to 
keep the leather spread. Either form, with mi- 
nor modifications, is satisfactory. Obviously the 
piston must closely fit the barrel at all times. 
Certainly there must be no opportunity for air 
to leak between the leather and the piston rod. 
Two small sheet-metal disks are commonly used 
to keep the leather cups spread. We have re- 
placed them with brass disks of slightly larger 
diameter and drawn the disks and two leather 
washers well together with a lock washer and a 
nut on the end of the plunger rod. The lubrieca- 
tion is of fundamental importance. Thus far 
we have found nothing better than a liberal 
eoating of mutton tallow. Under these condi- 
tions the pump does not leak. To provide for 
an invariable length of stroke of the pump it is 
necessary to stop the plunger at the end of each 
stroke, and the simplest method of insuring this 
is to slip over the plunger rod two short 6-mm. 
collars of standard one-quarter inch piping, one 
to be continuously on the inside of the cylinder 
and the other on the outside. As the pump han- 
dle is drawn out, the collar on the inside comes 
in contact with the metal top so that the soft 
leather or cork in the piston is not touched. Simi- 
larly, as the plunger is pushed into the pump, 
the small collar, ¢, on the plunger rod on the 
outside strikes the cap before any part of the 
piston touches the bottom of the pump. The 
length of stroke can be altered at will by chang- 
ing the length of the collar within certain limits, 
and usually is not far from 185 to 195 milli- 
meters, The usual discharging nozzle of the 
grease gun is replaced with standard 14-inch 
fittings, a close nipple, an elbow, a small nipple, 
an elbow, and finally a smooth nipple connecting 
with a rubber tube to the 3-way valve, L. 

The measurement of the length of stroke is 
simple enough, but the measurement of the ex- 
act air discharged involves an accurate knowl- 


CALIBRATION OF PUMP BARREL, 


Rarely are pumps exactly cylindrical, but 
they are rarely sufficiently out of round to play 
any role in the measurement of the air delivered, 
The average of 3 or 4 measurements by inside 
calipers suffices to compute the volume, which 
in the pumps we have used is 1.872 cc. per 
millimeter length of stroke. As a student ex- 
ercise the exact amount of the air delivered by, 
say, five strokes of the pump may be readily 
made as follows. A rubber tube connects with 
the top of the 3-way valve to a pail of water, in 
which a 2-liter graduated glass cylinder, previ- 
ously filled with water, has been inverted. By 
drawing air into the pump from the can and 
discharging it into the eylinder over water, the 
air thus discharged may be readily measured. 
Five complete strokes correspond to approxi- 
mately 1700 cubie centimeters. The glass eyl- 
inder is lowered in the pail until the water level 
inside and outside is the same. The volume is 
then read and the temperature of the water and 
the barometer recorded. Assuming that the 
eylinder is accurately graduated, the equiva- 
lent volume of dry air at 0° C. and 760 mm. ean 
be caleulated by the usual formulae. The stu- 
dent exercise is valuable, but not essential to the 
use of the apparatus. It is an excellent pro- 
cedure to check occasionally the actual air de- 
livered by the pump. 


TESTS FOR TIGHTNESS. 


Although there is no measurable pressure in 
any part of the entire respiration apparatus, the 
cans and all connections must be absolutely 
tight. The apparatus should be set up entirely 
ready for use. A rubber stopper should be 
placed in the mouthpiece and the rubber bag 
distended to a moderately rounded form so as to 
set the index needle* till it just touches the col- 
lar button. The degree of convexity of the bag is 
a rather important point in respiration experi- 
ments. As the bag is being filled, there is ob- 
viously a vertical as well as a lateral displace- 
ment, but towards the end, when the bag is near- 
ly filled, there will be a point where each milli- 
meter in vertical displacement will correspouid 
to but 5 to 10 cubic centimeters of air in the 
pump. That is, a movement of the piston o! 3 
to 5 millimeters will produce an elevation of 
about 1 millimeter in the collar button. ‘his 
is the ideal point for beginning and ending 
respiration experiments. After setting the bag 
a weight of 35 to 50 grams should be placed on 
top of the bag and allowed to stand for three 
minutes. If any appreciable leak is present, 
it will be indicated when the weight is remov«|, 
and the position of the index needle and the 
collar button noted. If a leak is noted, it may 
either in the valves or around the can and 

ag. 


; *The index needle must be firmly clamped to insure no cha'ze 
in position during an experiment. This is especially necessary, 
as specific instructions are given to have the button rise and press 


edge of the inside diameter of the pump barrel. 


slightly against the needle. There must be no displacement. 


3 

| 

N 
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‘through his apparatus, Not only does this test 
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tached to the rubber tubes, place stoppers in 
the open end of each valve housing, immerse 
both in a pail of water, and blow through the 
mouthpiece. The reagent can and bathing cap 
can be tested alone by putting rubber stoppers 
in the two pipes connecting with the can. 

By turning the 3-way valve the entire sys- 
tem may be tested at one and the same time, 
although when well greased with mutton tallow, 
we have never found leaks in the pump. If the 
apparatus shows no leak in 3 minutes, it is 
ready for an experiment. 

After the apparatus has been once tested and 
proved to. be mechanically tight, the responsi- 
bility of the operator does not cease, for we can 
recommend in the strongest terms the injunction 
of Dr. Roth® in which he emphasizes that every 
operator should himself frequently breathe 


out any irregularities in the apparatus but also 
frequently is very helpful to the operator in in- 
terpreting any seeming abnormalities that might 
occur during an experiment. 


TECHNIQUE OF AN EXPERIMENT. 


The usual prerequisites for the conditions of 
basal metabolism measurements are that there 
should have been a preliminary period of rest, 
that there should be complete muscular repose 
during the test, that there is absence of psychical 
activity or any febrile temperature, and particu- 
larly that the subject is in the post-absorptive 
condition. All these being assured, the tech- 
nique of the experiment will proceed as follows: 

(a) After placing the moistener in the metal 
pipe connecting the two rubber tubes, the mouth- 
piece is inserted. 

(b) The bag is then filled with oxygen 
through the peteoeck at the bottom, starting with 
the bag flat’ or slightly depressed into the can. 
This insures enough oxygen enrichment to pre- 
clude any possibility of ‘‘oxygen want.”’ 

(ec) Attach the noseclip, preferably at the 
end of a normal expiration. When the operator 
does this, it is helpful to watch the rise and 
‘all of the chest of the subject. The subject 
can, however, as is frequently the ease, apply the 
ioseclip himself. 

(d) The bag will now rise and fall with 
each respiration. Enough air should then be 
troduced by the air pump* to fill the bag 
vatil it touches the needle, indeed until it bulges 
‘ughtly around the top. Great excess is unde- 
~'vable, as it is liable to produce pressure against 
“lich the subject must expire. In using the air 
‘iunp the valve, L, should be turned so as to 
-onmmeet the pump first with the caleium-chloride 
ibe, K, and the pump handle drawn completely 
cil. The valve should then be turned to con- 
' ct with the can, and the handle slowly pushed 
') drive dry air into the can. 


here warming the air by placing the hand upon the pump 
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To test the valves remove both while still at- 


573 


(e) <At the end of each expiration the button 
will press less and less against the needle and 
shortly it will just touch. At this point the stop- 
watch should be started or the exact time no- 
ted on an ordinary watch, recording first the 
position of the second hand, then the minute and 
hour. | 

(f) Fill the air pump with dry air and 
slowly drive it into the can.* Make any major 
movements of the plunger when the bag is high, 
i.e., towards the end of expiration, to avoid in- 
troducing an excessive amount of air into the 
bag. 
(g) <As the plunger nears the end of a com- 
plete stroke, drive all the air out of the barrel 
so that a slight excess is present in the rubber 
bag with slight indications of distention, and 
wait, as at the start (see e above), until the in- 
dex just leaves the needle. Note the time but 
do not stop stop-watch. Record the time re- 
quired for the introduction of one complete 
pump stroke in minutes and seconds. 

(h) Repeat the above for 6 full strokes, no- 
ting the total elapsed time in each ease, 

(i) At the end of the sixth stroke, after no- 
ting the time, remove noseclip and mouthpiece, 
record the temperature of the pump and the 
barometer. The temperature of the pump is ob- 
tained from an ordinary laboratory thermometer 
with its bulb touching the brass of the barrel. 


CALCULATION OF RESULTS. 


The apparent volume of oxygen absorbed dur- 
ing the complete period when six full strokes of 
the air pump were introduced is computed read- 
ily. From the internal diameter of the barrel, 
the length and number of strokes, the apparent 
volume of air introduced is computed. With the. 
automobile grease gun we have used this is usu- 
ally not far from 2100 e¢.¢c., and obviously is a 
constant for any given air pump. ‘There is no 
tension of aqueous vapor to be considered, for 
the air drawn into the barrel is dried by ealei- 
um chloride, in the tube A, and the air over the 
soda-lime is essentially dry, and thus the ap- 
parent volume may be reduced to 0° C. and 760 
mm. by the formula 


in which t is the temperature of the pump bar- 
rel and p the observed barometer. Standard ta- 
bles giving the combined factor for reducing 
volumes of dry air to 0° C. and 760 mm. have 
been prepared by Roth,® and in more detailed 
form by Carpenter,’ and are of great aid to the 
student in calculating results. But it will do 
no student harm to learn that gases increase in 
volume 1/273 for each degree rise in tempera- 


*The turning of the 3-way valve may seem confusing, but let 
students bear in mind that no error that cannot be immediately 
rectified can be made if the valve is turned only when the pump 
handle is clear in or clear out. If air is inadvertently drawn out 
of the bag by pulling the handle out, it may immediately be 


quantitatively returned to the bag. 
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ture and that the volume inereases with decreas- 
ing barometric pressure. 

Finally, if the reduced volume be divided by 
the time in minutes,* the oxygen consumption 
per minute is obtained. The calculation thus 
is more simply expressed as 


IK 
¥ =- 


T 


in which K is the constant apparent volume of 
six full pump strokes, m is the reduction factor 
at t and p, and T the time in minutes. 

While the final time, 7.e., the time required to 
introduce six full pump strokes, may be taken 
as the measure of the metabolism and the oxygen 
computed directly therefrom, it is obvious that 
this time is computed from but two readings, 
i.e., that at the beginning and that at the end 
of the experiment. The error in reading is nor- 
mally very slight. At no time will the index 
needle be farther than 1 millimeter from the 
top of the bag at the time of reading, ¢.c., a dif- 
ference representing hardly 10 ¢.c. Almost in- 
variably it will be very much less than that. But 
there may be an abnormally shallow or abnor- 
mally deep respiration just at the beginning or 
the end. Such respirations would affect the 
calculations of the entire experiment. Before 
computing the results, therefore, it is best to 
inspect the actual times required for the ab- 
sorption of each pump stroke, and they should 
be reasonably regular and approximate multi- 
ples of the time required for the first full stroke. 
The simplest method of inspecting these acecu- 
rately, however, is to plot them on a piece of 
plotting paper with the time as the ordinates 
and the number of pump strokes as the abscissae. 
Usually all seven points (including the zero) 
will fall in a straight line, which may be taken 
as the slope of the oxygen absorption. Under 
these conditions great confidence may be held 
in the last figure. Even provided this last read- 
ing is aberrant, the oxygen consumption can be 
computed from the slope of the line very aceu- 


rately indeed. One has but to see at what time 


the oxygen slope cuts the line corresponding 
to the sixth pump stroke. 


RECORD OF A TYPICAL EXPERIMENT. 


A typical experiment was made on a normal 
subject, a woman, 24 years of age, weighing 
(nude) 57.2 kilograms, and with a height of 157 
centimeters. The room temperature was 19.6° 
C., the temperature of the pump was 18.3° C., 
and the barometer stood at 755.9 mm. Table 1 
indicates the elapsed time from the beginning of 
the experiment to the complete consumption 
of the oxygen represented by the air discharged 
at the several strokes of the pump. 


“It is necessary to convert the time as recorded in minutes and 
seconds to deciinal parts of a minute. Thus, 11 minutes and 27 
seconds equal 11.45 minutes. Failure to make this conversion 
is often noted in calculations sent by others to the Nutrition 
Laboratory for inspection and comment. 


TABLE 1. 


Time Required for 6 Pump Strokes in Experiment 
with Student Apparatus. 


Pump stroke Elapsed time 


No. mins. secs, 
1 1 56 
2 3 54 
3 5 50 
4 7 46 
36 
6 11 7 


Six full strokes with a length of stroke used 
in this particular apparatus corresponded to 
2168 ¢.c. apparent volume. From the tables for 
the reduction of volumes of air to 0° C. and 760 
mm. it can be seen that at the temperature of 
the pump, namely, 18.3° C., and with the barome- 
ter at 756 mm., the factor is .932. The time for 
the six strokes is expressed as minutes and deei- 
mal parts of a minute, namely, 11.45 minutes. 
The formula Km thus equals 


T 
2168 X .932 


= 176 ce. O, 
11.45 


The above experiment, as indeed most of the 
experiments that will be made with this appara- 
tus, was under basal conditions. It is obvious 
that in the physiological laboratory many prob- 
lems with superimposed factors, such as diges- 
tive activity and light muscular contractions, 
may readily be studied by groups of two or more 
students. 


With this apparatus, therefore, it can be seen 
that the caleulation involves a knowledge, first, 
of the total apparent volume resulting from si 
complete strokes. This is uniform and is a fune- 
tion of each pump and in all ealeulations is con- 
stant. Second, the factor required to reduce 
the dry air to 0° C. and 760 mm. from the 
temperature of the pump (t) and the observed 
barometer (p) must be known. It: would seem 
as if the calculation of so prominent a factor 
as metabolism, after having been thus reduced 
to these simplest terms, would not lend _ itself 
to much further simplification. Innumerable 
diagrams, charts, nomograms, and artificial in- 
dices have been proposed to ‘‘sugar-coat’’ these 
calculations. Inasmuch as further simplitica- 
tion in our judgment relieves the student of al- 
together too much responsibility and certairly 
minimizes the understanding of the subject, we 
are quite inclined to agree with Dr. E, F. !)u 
Bois (than whom none other has done more ‘0 
further the intelligent study of metabolism in 
medical schools) when he states that the ‘‘time 
saved by the modern technical improvements 
should be devoted to the study of text books on 
nutrition,’’’ to which we may perhaps be pcr- 
mitted to add ‘‘including an intelligent study of 
the methods of computation.’’ 


— 


| 
| 
| | 
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CALCULATION OF THE HEAT PRODUCTION, 


The measurement of the oxygen consumption 
per minute, as outlined above, is of value chietly 
as furnishing the means for the direet eomputa- 
tion of the heat production. Each liter of oxy- 
een absorbed in metabohe transformations is ae- 
companied by the liberation of approximately 5 
enlories of heat. The exact caloritie value of a 
liter of oxygen varies from 4.686 to 5.047, vary- 
ing directly as the respiratory quotient. The 
respiratory quotient of .70 has the lower value 
and 1.00 the higher value. With a diabetic on 
strict diet, with a minimum amount of carbo- 
hvdrate on the day before the experiment. the 
combustion will be largely fat. and the caloritic 
value of 4.714 at a respiratory quotient of .75 
would represent approximately his metabolism. 
A normal subjeet. having a liberal carbohydrate 
diet the day before, may have a post-absorptive 
combustion largely of earbohydrate. the 
respiratory quotient, as a matter of fact, may 
approach 1.00 so the calorifie value may be near- 
er o.047. The theoretical limits for the respira- 
tory quotients of normal men in the post-ab- 
sorptive condition are .72 to 1.00.) The probable 
limits are nearer .73 to 95. The ealorifie value 
of oxygen at .73 is 4.714 ealories per liter and 
at 5 Is 4.985 ealories. The difference is .271. 
Which makes the maximum variation either side 
of the calorific value for the average quotient of 
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4 amount to 2.8 per cent. The average respira-_ 


tory quotient of a large number of men and 
women studied in this Laboratory was shown 
to be 82.) Under these cireumstances, even with 
the widest probable ranges of respiratory quo- 
Hents the ealoritie value of oxygen would hard- 
'y vary plus or minus 3 per cent.* — Indeed. 
Krogh" recommends a diet for one or two days 
before the experiment, whieh he considers will 
vield a post-absorptive respiratory quotient ly- 
mg between 0.8 and 0.9. But it is hardly worth 
While to go to this trouble for clinieal work. 
und for student exercises it is in no sense neces: 
sary, 

Assuming, however, an average respiratory 
quotient of .S2 in the post-absorptive condition. 
‘ith a calorifie equivalent per liter of oxygen 
calories. the heat production from the 
Aygen per minute is readily obtained. Thus, in 


~ 


Objections to the use of high oXVgen in apparatus of this kind 

recently been raised from two important laboratories (Mea- 
Med, Jour., January, 1922; 
Jour., 1922, 20, p. 6). One author maintains 
be an error of 60 per cent., ie., plus or minus 


it, Im such measurements, and the other an error of 


per cent., a@e., plus or minus 15 per cent. We find ourselves | 


rely unable to agree with either of 
respiratory 


these crities, for a con- 
quotient and the calorific value of 


ely upon cart about one-tenth, Were the measurements based 
st carbon dioxide, then the criticisms would surely apply. 
‘easins further objects to the breathing of high oxygen 
the ground that it has been shown by Dautrebande and Hal- 
(four, Physiol., 1921, 55, p. 296) to slow the pulse rate. 

vat there is retardation of the pulse rate when breathing high 
_— has long been known. (See Benedict and Higgins, Am. 
pei ‘this has no measurable 
peeieenaie. é sm, however, is shown by over 200 of their 


- 


of oxygen were consumed per 
minute, it can readily be computed that this 
corresponds to a heat produetion of .849 ealo- 
ries per minute, 51.0 calories per hour, and 1223 
calories per 24 hours. This ealeulation has like- 
wise been made by Dr. T. M. Carpenter’? for all 
Values of oxygen consumption per minute from 
ce. to 300 

TESTS OF THE ACCURACY OF 
APPARATUS, 


THE STUDENT 


The commonest method for testing the aecu- 
racy of the various forms of respiration appara- 
tus has been to compare several forms of ap- 
paratus with each other. using a human sub- 
ject as the means for comparison. Innumerable 
tests in this Laboratory have shown the ae- 
curacy of the portable apparatus using the 
electrie air impeller and without valves’! as 
an accurate method of measurement of metab- 
olism compared with other forms of respira- 
tion apparatus. We have tested the student 
apparatus with the best model of portable ap- 
paratus that we have in the Nutrition Labora- 
tory, and on a subject upon whom several 
thousand respiration experiments have been 
made in the Laboratory during the past tive 
vears. In the series of comparison tests” re- 
ported in Table 2 the first two periods were 
made with a regular portable apparatus, the 
next four with the student apparatus, and the 
last with the regular portable apparatus. The 
agreement is all that could be desired and shows 
that the student apparatus is certainly, with 
a well trained subject. as capable of measuring 


the oxygen consumption as is the best type of 


portable apparatus with which we are familiar.* 

Fortunately a method’? of testing various 
types of respiration apparatus has been pertect- 
ed by our associate, Dr, T. M. Carpenter, and 
the student apparatus has been subjected to 
tests with this new method. Dr. Carpenter’s 


method consists in burning known volumes ot 


© illustrated experiment where it was found 


Bradley, | 


directly with the original form of 
‘ quotients shows that the possible error would be | 


alcohol in a stream of oxygen-rich air which is 
circulated through the apparatus by attaching 
a small spirometer to the mouthpiece of the 


‘While it is) the experience oF every subject who has breathed 
through valves of even the lowest degree of resistance and upon 
i portable apparatus fitted with an air impeller, that the breath- 
ing is much easier without the valves, it is quite clear trom this 
and cther tests that the presence of valves is without any signifi- 
canee Whatscever on the oxygen measurement, certainly so far 
as the clinician is coneerned, and in consideration of the fact 
that the technique using the air impeller in an oxygen-rich atmos- 
phere has not been mastered by a large number of users of the 
apparatus, We recommend strongly that for clinical work valves 
Valves have been attached 


made by Dr. Roth (Boston Mrp. snp Sura, Jour., 1922, 186, 
yp. 407) and the apparatus functions pertectly. For those who 
have not this newer modification the attachment of Valves out- 


in this paper or as outlined in Dr. Roth's paper may be 
sonedict-Collins portable, 
one Valve being attached to each of the tubes at the base of the 
spirometer. It is only necessary to insure that the connection 
between the bottom of the soda-lime can and the pipe leading out 
of the spirometer is well made, preferably with a piece of good 
soft rubber tubing cut to serve as a gasket. It is our belief that 
the portable apparatus with a rotary air impeller inside is still 
the best apparatus of this oxygen-rich breathing type. Next best 


lined 


will be that type with the blower outside, but all types using 
valves require an appreciably greater resistance to breathing, 


Which, however, is absolutely without significance in the oxygen 
measurements and hence perfectly adapted for clinical work, 


Jt J 
| 
| the sar portable apparatus in accordance with a sugvestion 
| 
if Thess 
j 
| 
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TABLE 2. 
Orugen Consumption per Minute, 
Subject, Miss W. 

Period. Apparatus, ©, per min. 
C.e, 
I Regular portable 1S6 
II 
III Student apparatus 194 
IV 183 
183 
Vi 189 
VII Regular portable 1IS5 


student apparatus, and the spirometer, being 
raised and lowered by an electric motor, acts as 
a small pump. Under these conditions the 
spirometer takes the place of the lungs; air is 
circulated through the apparatus and through 
the valves exactly as normal respiration. 


From the amount of alconol burned in a given: 
time and the amount of oxygen or air pumped. 
into the bag, the caleulation of the relationship | 
between the oxygen admitted and the oxygen: 
theoretically required to burn the aleohol may | 
be readily made. The test reported in Table 
consists of periods with the student appara- 
tus, each approximately 10 minutes long. The 
percentage of theory of the oxygen found. is 
given in this table and, since the flow of aleo- 


TALLE 3, 


Aleohol Check Test wiih Student Apparatus. 


Period. per min. Per cent. theory, 
I 211 
II 17S 100.0 
1004 
129 
VI 114 
VII 
VIII 82 


hol was purposely slowed during this series of 
tests in order to give some coneeption as to the 
accuracy of the apparatus for measuring large 
as well as small amounts of oxveen, the oxy- 
gen consumption per minute cubie centi- 
meters is also reported. It can be seen that 
during the eighth period the oxygen econsump- 
tion was but about one-third that in the first 
period, The data in Table 3 show that this 
student apparatus, used as outlined herewith. 
makes it possible to measure the oxygen ab- 
sorbed by the burning of an alcohol lamp with 
a very high degree of accuracy. 

VITAL CAPACITY, 

This apparatus also lends itself to the deter- 
mination of the vital capacity in the laboratory. 
For this purpose the two rubber tubes are 
temporarily closed by either folding in the hand 
tightly or by a large clip. The air is pumped 


into the bag until the index touehes the needle. 
Then by reversing the usual operation, i.e, by 


withdrawing the air out of the can into the 
pump and discharging it through the ealeium- 
chloride tube, 12 to 15 complete strokes may 
be thus discharged before the bathing cap has 
withdrawn into the can sufficiently to produee 
any noticeable tension. A eareful record of the 
number of strokes is kept. Then the subject, 
Whose vital capacity is to be measured, expels 
foreibly in accordance with the usual instrue- 
tions and the thumb is quiekly placed over the 
mouthpiece after the complete maximum expira- 
tion. This mouthpiece is held closed until the 
end of the operation, which is finished by no- 
ting with the regular technique the number of 
pump strokes of air required to bring the bag 
back to its original state of distention. In this 
ease In all likelihood it will not be an exact 
number of full strokes. But the measurement 
of the length of stroke remaining undischarged 
into the bag and the proportion to the total 
leneth of stroke give a simple ealeulation of 
the last fraction actually delivered. 

In this test, however, it is important to note 
that the carbon dioxide thus expelled will be 
absorbed by the soda-lime, and a slight additive 
correction should be made. Assuming that the 
earbon dioxide in the total air expelled in the 
Vital capacity test is approximately half that 
of alveolar air, 4.¢., 3 per cent., the total volume 
as measured by the student apparatus should be 
increased by about 8 per cent. Where a care- 
fully calibrated spirometer is available, its use 
is preferable. We believe that the student ap- 
paratus will, however, measure the vital capaci- 
tv, expressed as dry gas volume, fully as aceu- 
rately as any gas meter. 

LIMITATIONS OF THE APPARATUS. 

This apparatus is presented solely for the 
use Of medical schools and physiological labora- 
tories. It will measure the oxygen consumption 
With an accuracy fully equal to that of the 
better forms of spirometer apparatus. —Relin- 
quishing the geometrical cylinder of the spireme- 
ter bell as an expansion chamber and substt- 
tuting therefor the irregular shaped bathing 
cap, graphie tracings of the respiratory mecha- 
nisms are precluded, This is a distinet defect, 
for the visualization of the mechanies of res- 
piration on a tracing (such as is regularly ob- 
tained in all the Nutrition Laboratory researe!. 
es) from which can be computed the vol- 
ume per minute, the volume per respiration, an 
particularly a study of the various types 0! 
irregular respiration noted in disease and 1) 
sleep, is of the greatest pedagogical value. 

This apparatus likewise does not lend itse!! 
primarily to the new technique for demonstra- 
ting the absence of leaks during the actual pre 
gress of the experiment, which has been so suc 
cessfully introduced in connection with the ree- 
ular portable apparatus of the Nutrition Labor«- 
tory. By placing a weight on top of the spire- 
meter bell when the experiment is half throug! 
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and noting any change in the rate of fall in 


— 


‘he last half of the experiment, a leak is in- 


stantly shown. 


for the last three strokes of the pump. 
a good mouthpiece, however, leaks are very 
rarely found. 


MODIFICATIONS. 


The essential principles of the apparatus are. 


simplified, we believe, to the extreme. Certain 
modifications can, of eourse, be thought of and 
a munber of variants introduced, primarily 
the exact size of the soda-lime can. This could 
he reduced to a very small size, containing only 
soda-lime enough for one or two experiments. 
Undoubtedly other types of piston pimp ean 
be substituted. As noted in the text, we have 
made a number of successful experiments with 
an ordinary automobile tire pump. The appara- 
tus could conceivably be mounted upon a heavy: 
base tripod and the air pump plunger operated | 
in a direction. This is impractical, as 
the lubrication and absolutely essential tight: 
fit of the piston preclude easy operation other. 
than on a horizontal mounting. We ean only. 
hope that the form as here presented will be. 
seen to be so simple and inexpensive that other, 
forms which cannot be tested as thoroughly and! 
accurately as this has may not be used, with. 
the danger of unsatisfactory results. 

The apparatus may, under certain striet eon- 
ditions, be used for re-breathing tests of basal 
metabolism. By removing both valves, placing 
a rubber stopper in the upper opening, @, and a 


60-centimeter length of 5g-inch rubber tubing 


with a mouthpiece on the under opening, b, the. 
subject may, after enrichment, breathe into the. 
apparatus without valves and the oxygen con- 
simuption thus be determined by the regular. 
technique and, indeed, with considerable accu. 
racy, The enlargement of the ‘‘dead space’? 
by the length of rubber tubing is not accom. 
punted by obviously labored) breathing.’ but. 
as the soda-lime is exhausted near the pipe. 
1 the bottom of the ean the dead space is con- | 
Unually becoming larger and larger. This meth- 
of measuring metabolism is physiologically. 
umsound, and is) permissible only with) 
constant renewals of soda-lime in the ean. 


SUMMARY. 


aid in introdueing to medical students: 


I fundamentals of gaseous metabolism meas- 
terments a simple type of apparatus is de- 
s “ibed, involving the breathing of a confined 
‘ume of oxygen-rich air and measuring ex- 
aly the amount of oxygen absorbed by the 


liags of the subject. .A ean, two-thirds filled 
‘lh soda-lime, a bathing cap for expansion, 
valves and housings, with rub- 
“v hose and mouthpiece, comprise the respira- 
tion system. Dry room air is foreed quantita- 
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With the bathing cap this pro- 
eodure is difficult, although we have made 
number of tests and plotted the time required 
With. 


enormous development 
which the last fifty vears has witnessed it has 
taken on a new significance as a postoperative 
accident. 


Bent Brigham Hospital and a comparison of 


course and response to treatment which we are 
were postoperative. 


3 teeth extractions: 3 instances of abscess fol- 


tomy, 1 herniotomy, 1 appendectomy); 4  in- 
stances of abscess complicating pneumonia (as 
judged by the history), variety unspecified; 1 
instanee of abscess following influenza (which 
may be presumed to have been complicated by 


etiology (presumably respiratory infections) ; 


5/7 


tively by an automobile grease gun, aeting as 
an air pump, into the can as the oxygen is ab- 
sorbed. From the volume of 6 full strokes of 
the air pump, the temperature of the pump, 
the barometer, and the time in minutes, the ae- 
tual oxygen consumption is rapidly computed, 
The apparatus lends itself also to the deter- 
mination, by students, of the vital capacity. 


REFERENCES, 


1 Henderson: Jour. Biol. Chem., 1918, 85, p. 47. 

2 Benedict: Deutsch. Arch. f. klin. Med., 1912, 107, p. 156, 

3 Roth: Boston Mrep. and Sure, Jour., 1922, 186, p. 460. 

4 Boothby and Sandiford: Basal Metabolic Rate Determinations, 
Philadelphia, 1920, p. 3%. 

5 Roth: Boston Mep. anp Sere, Jour., 1922, 186, p. 463, 

6 Roth: Jbid., p. 496, Ts 1. 

7 Carpenter: Carnegie Inst. Wash. Pub. No. 303, 1921. Table 9, 
p. 71, gives the logarithm of the factor, and Table 10, p. 87, 
gives the factor itself. 

8 Du Bois: Jour. Am. Med. Assn., 1921, 77, p. 356. 

9 Krogh: Wien. klin. Wochenschr., 1922, 35, p. 290. 

10 Carpenter: Carnegie Inst. Wash. Pub. No, 803, 1921, p. 105, 
Table 14. 

11 Benedict and Collins: 
» 449 

12 Carpenter: Carnegie Inst. Wash. Pub, No, 216, 1915, p. 80, 

13 Carpenter: Jbid., p. 219. 


Boston AND ScrG, Jour., 1920, 188, 


THE ETIOLOGY AND CLINICAL 
TURES OF LUNG ABSCESS." 


A- 


BY JOHN HOMANS, M.D., BO-TON, 


‘From the Surgical Clinie of the Peter Bent 
Brigham ILfospital, Boston. | 


Apscess of the lung appears to be a eompli- 
cation of pulmonary infection rather than a 
disease per se. As such it has long been known 
to have a rather low incidence. But with the 
of operative surgery 


It is mainly to this side of the matter 
that | wish to direct vour attention. Study of 
a series of twenty-three cases at the Peter 


this short series with larger groups of other 
clinics show the usual etiologic factors, the 
generally accepted diagnostic signs, the average 


accustomed to see. 

Etiology.—By far the larger number of eases 
There were 10° instances 
of abscess following operations upon the mouth 
and throat, of which 7 were tonsillectomies and 


lowine abdominal operations (1. choleevstee- 
. 


broncho-pneumonia) ; 3 instances of unknown 


1 instance of exposure to fumes at a fire; and 1 


*Read before a meeting ¢ 
vember 4, 1922, 


f the Boston Surgical Society, De- 
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instanee of association with eoiter. 

Thus, 18 instances of —— lung ab- 
scess are found in a series of 25 cases, showing 
the marked preponderance of operation as an 
exciting cause, 

This at once suggests the inhalation of septic 
material under a general anesthetic as a source, 
a matter which has long been under debate in 
the case of postoperative pneumonia. At first 
sight the large proportion of abscesses following 
mouth and throat operations in this series—10 
out of 13—would seem to back up the aspiration 
hypothesis. Yet when one considers the im- 
mense number of such operations which are now 
being performed as compared to the number of 
abdominal operations, the proportion—10 to 3— 
seems rather less significant. The causal rela- 
tionship of tonsillectomy and tooth extraction to 
abscess is difficult to study, since patients  sel- 
dom remain in the hospital after mouth and 
throat operations long enough to develop abscess 
of the lune while under observation, and when 
they do develop the disease tend not to return to 
the same 

In order to begin at the beginning in study- 
ing the aspiration hypothesis, let us take up first 
the localization of aspirated material. Jackson*? 
finds that gross foreign bodies enter the right 
primary bronchus in preference to the left, the 
proportion being between and in 
favor of the right side, according to the various 
investigators he quotes. The bronchi leading to 
the lower lobes rather than to the upper are 
invaded by preference. It is a matter of some 
interest that these foreign bodies are not a fre- 
quent cause of the sort of abscess we are accus- 
tomed to see, for examination of the literature 
of bronchoscopic surgery shows that these ob- 
jects either set up quite local inflammatory re- 
actions, or in case they are particularly irrifat- 
ing, diffuse **sponge soaking,’’ which is in effeet 
bronchiectasis. Ilowever, the fact seems to be 
established that the right side of the lune, and 
especially the right lower lobe, receives most 
foreign material. Jackson states, moreover, that 
the bronchus leading to the right middle lobe is 
almost never invaded and that foreign bodies 
in the bronehi of the upper lobes are more often 
pushed in by the unskilled bronchoscopist than 
earried in by natural means. 

If inhalation of infected blood or tonsillar se- 
eretion or tonsillar fragments is to be regarded 
as an exciting cause of abscess of the lung, we 
should be able to demonst rate that the distribu- 
tion of abscesses after operations in the mouth 
and throat is such as would be more consistent 
with aspiration of this material than with any 
other factor. What, then, is the distribution of 
these abscesses? In this series of 10 abscesses 
which followed tonsillectomy or tooth extraction 
chus, (2) its smaller angle of deviation from = the trachea, (3) 
situation of the carina to the left of the axis of the trachea. 


(4) the action of the trachealis muscle, 
volume of air going into the right bronchus, 


and (5) the greater 
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seven were in the right lung and dhiwe | in the 
left, an apparent confirmation of the aspiration 
hypothesis. But in the distribution to the va- 
rious lobes this confirmation is wanting, for 
there were: Right—Upper, 1; middle, 3; lower, 
3. Left—Upper, 2; lower, 1. If the right pri- 
mary bronchus carries down to the lower right 
lobe most of the septic material aspirated, how 
is it that even in this short series there are two 
abscesses in the left upper lobe, three in the 
right middle and one in the mght upper lobe? 
That the so-called ‘‘aspiration”’’ or postoperative 
abscess is more likely than the postpneumonie to 
be found in the upper lobes and less likely to be 
found in the lower has been repeatedly observed. 
Lemon? in his discussion of a series of S1 eases 
observed at the Mayo Clinie, in 1919, gives in- 
formation on this point: Loeation of Abseess— 
Upper lobes, after pneumonia, 5; after aspira- 
tion, 7; unknown cause, 8. Lower lobes, after 
pneumonia, 28; after aspiration, 9; unknown 
cause, 8. Whittemore’ states: ‘‘It is the general 
belief that the majority of abscesses are. sit- 
uated in the lower lobe, and this would seem 
reasonable to suppose, especially in those cases 
due to aspiration, but this has been contrary to 
the findings in my series of cases. In 22 cases 
the abscess was in the upper lobe, in 19 it was 
in the lower lobe.’’* Wessler.? in a study of 100 
lung abscesses, 26 of which were postoperative 
(21 tonsillectomies), finds among these 26 that 
the upper lobes were involved twice as often as 
ihe lower. The very ample statisties collected 
by Lockwood’ together with his own series at 
the Mayo Clinie give the same impression. — ‘To 
these rather positive statements and figures the 
recent important investigation of Moore,’ of 
Chevalier Jackson’s Clinie, offers a contradic- 
tion. Moore sent a questionnaire to 1020 laryn- 
evologists, and from 144 of these reeeived records 
of 202 instances of lung abscess following ton- 
sillectomy, In 91 of these, the exaet location 
of the abscess was not stated, but even if this 
omission robs his statisties of some of their 
value, the remaining 111 cases give only 320% 
for the middle and two upper lobes to 60% for 
the two lower. And there were reported 63°° of 
right-sided infeetions to 29°) left sided. In a 
personal communieation, Moore states, more- 
over, that the distribution of abseesses which 
have followed operations on the tonsils under 2 
local anesthetic is the same as that following a 
general anesthetic, and that in Jaekson’s elinic 
they are regarded as due to aspiration, ‘Thus, 
Moore finds in his larger statisties that the pre- 
ponderance of upper lobe infections which oi her 
observers have noted for the post-tonsillectoiiy 
abseess is not apparent. 

ILowever we attempt to reconcile this 
ing evidence in a consideration of the origin of 
upper lobe infections, we should not ignore tlie 
possibility of the direet lymphatie route trom 


“Whittemore does not separate the post-tonsillectomy 
from those due to other causes, 
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th tonsil to the lung. In the case of tubereu- 


lows. this route has received considerable atten- 
tion, and the association of the roentgenological 
eap’? with early apical tuberculosis, 
on the one hand, and tubercular tonsils, on the 


other. has been shown (Van Zwalenbure and 
Grabtield®). Moreover, the abundant lymphatics 


of the viseeral pleura drain toward the lune 
hilus (Miller), this route is indeed available, 
an explanation of the frequeney of upper lobe 
abscesses after operations upon the jonsils and 
teeth is at hand. Indeed, it appears more 
sonable than the extension of infection through 


veins injured or opened during tonsillectomy, as 


maintained by Richardson.’ 

That line abscesses, due to a// causes, have a 
strong right-sided and lower lobe preponderance 
is attested by all available statisties. This series 
gives: Right—Upper, * middle, 3; lower, 7. 
Lefi—Upper, 4; lower, 5. Total right sided, 14, 
or 61; ; total left sided. 9, or 39° ; total lower, 
12; total upper, 11; and by taking Lockwood's 
chart of accurately located abscesses from. all 
sources, much the same findings are obtained: 
Right—Upper, 40; middle, 24: lower, 67. Left 
—Upper, 13: lower, 49; total right, 131, or 
68°, ; total left, 62, or 326; total lower, 116, or 
60°, ; total upper and middle, 77, or 4007. For 
greater ease of comparison let us return. to 
Moore’s pereentages: Total right, 63¢¢6: total 


left, 29¢,: total lower, 6066; total upper and 
middle, 32¢7, 
Thus, Moore’s distribution of post-tonsillee- 


tomy abseess is almost exactly that of abscess 
die to all causes, 
ilaving established with a reasonable degree 
accuracy the localization of abscess the 
Various pulmonary lobes, it oceurred to me. to 
compare this distribution with that of a num- 
ber of other localizable diseases of the lung, and 
I was able to obtain this evidence for lobar 
puctumonia, pulmonary embolism and, to a 
lied extent, for primary caneer. 
The large statisties collected by for 
lovar pneumonia show that in 1500 lobar pneu- | 
meonias, part or all of the right lung only was 
involved in 52% ; part or all of the left lung 
only was involved in 35°. the lower right lobe, 
alone or in eombination with some other lobe. 
of the same lung, was involved in 3307, or more 
than twiee as often as any other lobe. In 16,600 
lovar pneumonias (Juergensen’ s Statistics, 
Bobeoek) the right lung alone was involved in 


93.1%, the left lung alone was involved in 


‘hus, the distribution of lune abscess shows 
-roportion of right lune infections very sim- 
to that found in lobar pneumonia, and the 
ricit lower lobe is involved quite as often in 


a 
il, 


nonia as in abseess. The figures given by 
] 
for the localization of embolism and in- 


tion in a large series of postmortems shows 
oreponderance. of right-sided lesions almost 
WWentieal with that of abscess: 61°% for right 
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lung to 39¢% for the left. In respeet to cancer, 
ihe same right-sided and lower lobe preponder- 
ance has been observed. Haberfeld'? in a study 
of 68 autopsies finds: 44 cancers (64.750) orig- 
inating on the right to 24 (35.3¢,) on the left; 
24 cancers originating in the right primary 
bronehus to 15 on the left; and 21 cancers tak- 
ing origin in the lower lobes to eight in the two 
upper and right middle.  <Adler’s'* figures, 
though larger, are collected from many sources 
amone 345 cancers confined to one 
lung or the other, 55° of right lune involve- 
ment to left. 

We are justified in believing, therefore, that 


‘the wear and tear of life falls more on the right 


lune than the left. It has three lobes, as against 


‘two and is about 10°) larger by volume than 
the left, 
‘figures, 


if one may judge from Krause’s old 
so that on the doetrine of chanees it 
would suffer more from localized disease. And 
it receives more emboli through the blood 
stream. The right primary bronchus is slightly 
larger than the left and is more directly in line 


with the trachea, so that in the natural process 


of respiration it gives admission to more floating 
material, bacteria, ete.. both in conscious and 
unconselous states, Undoubtedly the right 
lower lobe suffers most of this wear and. tear, 
receives more e@ross foreign bodies and is more 
exposed to the irritation of ether. 

rom these anatomie and elinieal observations 
it may be inferred that abscess of the ling has 
such a distribution in the pulmonary area as 
might be expected from any infection however 
‘arried to the lunes, with the exception that 
those abscesses resulting from surgical opera- 
tions, particularly those performed upon the 
mouth and throat, have a tendeney perhaps to 
appear in the upper lobes in undue proportion, 
The aspiration hypothesis, even if true, is there- 
fore not required. And if the generally ae- 


cepted loeation of the postoperative abscess is 
correct, 


the distribution of these abscesses is 
even opposed to this hypothesis since these le- 
sions whieh, if aspiration were a faetor, should 


be found almost exelusively in the lower lobes, 
> are quite common in the upper. 
> Moore has discovered, no inconsiderable number 


Moreover, as 
of abscesses follow throat operations under local 
anesthesia, a fact analogous to the well-recog- 
nized oeceurrence of pneumonia after abdom- 
inal and other operations performed under loeal 
anesthesia (Cutler and Hunt'), where aspira- 
tion may as a general rule be disregarded, 

A great deal of stress has been laid upon this 
angle of etiology since it is properly a subject 
of controversy and may be made the basis of 
progress in lessening the incidence of a very 
dangerous condition. Other etiologic factors 
are generally aecepted. Abscess of the lung is 
4 disease prineipally of middle life and affects 
males three times as often as females. Most ob- 
servers feel that the actual development of ab- 
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scess is preceded by a pneumonic consolidation, 
eyen in the postoperative form of the disease. 
But whether the abscess arises from a definite 
pneumonia—more often broncho-pneumonia 
than of the lobar type—or after an operation, 
there is an interval, a sort of prodromal stage 
‘arving in length and characterized by contin- 
wous or intermittent fever, malaise, and in many 
instances of pleuritic pain and dry cough, while 
the infected lung is undergoing liquefaction, 
The lesion is more often peripheral than central, 
a fact which Hartwell’ has held to be impor- 
tant in prolonging the interval before the ab- 
scess can rupture into a bronchus, 

The bacterial cause of this liquefaction ap- 
pears to be the Staphylococcus aureus. In that 
ease, one May suppose that it is this organism— 
a natural liquefier of tissues—which affords an 
opportunity for secondary invaders of the pu- 
trefving type to give their characteristic touch 
to the picture, Anaerobic bacilli have often been 
observed in the sputum, even the gas bacillus, 
as one would expect in a process with which 
some degree of gangrene is almost always asso- 
elated. It has been noted in other series that an 
antecedent tuberculosis predisposes to a frank 
lung abscess. In several patients of the Brig- 
ham series, the previous history has sugyested 
tuberculosis, though the tubercle bacillus could 
never be found in the sputum. Two of these 
eases proved fatal and no autopsies could be 
obtained, but other observers have followed such 
patients to a eure of the abscess and have been 
able subsequently to find the tubercle bacillus. 


CLINICAL FEATURES, 


The ease with which fully developed abscess 
of the lung is habitually recognized is sufficient 
evidence that it consistently presents a charae- 
teristic picture. Only with bronchiectasis is 
serious confusion likely to arise and this only 
when the onset of lunge abscess has been un- 
usually insidious, the constitutional symptoms 
mild and the x-ray picture indeterminate. For 
abscess, which almost invariably shows itself 
from a few days to three weeks following an ob- 
vious respiratory infection or an operation, is a 
disease of well-marked onset, while bronchiee- 
tasis is a condition of gradual development, in- 
sidious increase in sputum and less marked con- 
stitutional symptoms. As Whittemore has 
pointed out, the two diseases fully developed 
may be confused, especially in a foreigner from 
Whom a history is unobtainable, but a careful 
history and sputum examination rarely fail to 
determine a diagnosis. 

Since the onset of lune abscess is so infre- 
quently observed in hospital, the history of three 
patients who developed the disease while under 
observation at the Brigham Hospital may be not 
Without value, 


years, 
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tember 24, 1917, at the Brigham Hospital for 
eallstones. Ether anesthesia by the Connell ap- 
paratus (tube passed into pharynx through the 
nose). A large amount of ether was required 
to induce anesthesia, after which no difficulty 
was encountered. thick-walled edematous 
eall-bladder was removed and stones were taken 
from the common duet, which was drained. Re- 
covery from the anesthesia was uneventful. On 
the night of operation a rise of temperature, 
pulse and respiration took place and the respi- 
rations averaged 35-40 for the next two days. 
No signs were detected in the lungs for the 10 
days following operation, during which the 
fever and rapid respirations gradually sub- 
sided. Unfortunately no x-ray was_ taken, 
Three weeks after operation the patient was up 
and about but was running a fever without 
physical signs. At about this time he began to 
cough and the breath became foul, but the foul 
sputum of lung abscess was not noted for some 
four weeks after operation. There was dulness 
in the right axilla and the x-ray showed an ab- 
scess In the upper right lobe, the size of a golf 
ball. (Fig. 1.) Operation, November 1, 1917, 


Pic. 1.—Case 1. (D. P., Surg, 7411.) Postoperative a! seess 
of right upper lobe. Note the diffuse infiltration of the right 
upper lobe above the abscess proper. Patient cured by operation. 


disclosed an abscess beneath the third rib in ‘he 
mid-axillary line (upper lobe) close to the s.r- 
face, The patient recovered and reported 
self well three years later. 

This case represents a rather mild post. er- 
ative lesion in which there was evidence of a@ }uil- 
monary infection almost from the hour of o)er- 
ation, but in which the abscess itself was slow to 
develop. The patient was of the heavy stocky 
type which so often suffers from bronchit's or 
broncho-pneumonia after upper abdominal op- 


Case 1. D. P.. Sureieal 7411: male; age 39) erations. The situation of the abscess was not 
~ . . . ° 
The patient was operated upon Sep- [Consistent with aspiration of septic material as 
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an etiologic factor. The source of the infection 
may have lain in the gall-bladder. It certainly 
could not be demonstrated in the mouth or 
throat in this instance. 

Case 2. A. S.; Medical 7350, Surgical 7S01 ; 
male; age 56 years. Six weeks before entrance 
to the Medieal Service of the hospital, the pa- 
tient had suffered a severe tonsillitis from which 
he never completely recovered. 
later he developed acutely inflamed joints, pur- 
puric rash and attacks of sweating. At entrance 
his tonsils were red; his teeth in advanced decay 
with pyorrhea. Three weeks after entrance, 14 
teeth were removed under ether with immediate 
exaggeration of his rheumatism. One month 


after this operation a foul abseess which had. 


formed in a tooth socket was opened and the 
bone curetted under ether. On the following 
day the patient began to cough up purulent 
foul blood-tinged sputum. Pain in the right 
lower chest. Area of dulness in the right lower 
back. Ile was transferred to the Surgical Serv- 
ice, where two weeks after the development of 
the abscess the ninth and tenth ribs were re- 
sected under novoeain, the lung found free and 
the abscess not located. 
cays later. 

Postmortem examination showed an abscess 
in the right lower lobe, an acute endocarditis 
and multiple infarets of the kidney. 

The case is one in which foci of infection were 
evident in the teeth and tonsils and were un- 
doubtedly responsible for the acute articular 
rheumatism, Whether or not aspiration of sep- 
tle material occurred at the second operation, 
it Is difficult to eseape the conelusion that in- 
fection Was spilt into the blood stream on both 
ocvasions and set up a septicemia when the jaw 
was curetted. A more conservative treatment 
of the mouth might have avoided the fatal com- 
plication, Ina patient of this age a lung ab- 
Scess was almost certain to be fatal. 


_ Case 3. E. D.; Surgical 4119, 7911, and Med- 
teal 4149; male; age 49 vears. A worker in a 
rubber factory. Entered hospital for cure of 
hernia. ‘Teeth noted as showing con- 
Siicrable deeay and pyorrhea, Moderate post- 
nisul discharge. Herniotomy, January 12, 1916, 
uiter ether. Induetion prolonged with evanosis 
an| struggling. Temperature 99° to 100.5° daily 
for the following week. Wound. reactionless. 
On the seventh day rales were noted in the right 
lover back and the temperature rose to 103°. 
Or the thirteenth day a cough developed with 
Mecerate expectoration which was not foul. An 
ares of dulness appeared at the left base. No 
pain, X- ‘ay showed exudate within and about 
th bronchi at the left hilus. Later the cough 
come dry, and on the thirty-eighth day foul 
‘Un containing elastie fibers was noted. The 
seventh rib was resected 
, ng found adherent and a 


Four weeks 


The patient died 16. 
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small abseess drained. His cough never cleared 
ip. About a year later he returned to the hos- 
pital with severe cough and bloody sputum. No 
‘uberele bacilli were found. A second operation 
disclosed a series of small searred cavities pass- 
ing inward toward the hilus and opening into a 
arge bronchus. Very little improvement. re- 
sulted. His death was reported two years later. 


— This case would appear to be one of post- 
operative broncho-pneumonia from which an ab- 
scess developed, Both lings were involved but 
abscess occurred only in the left. The mouth 
offered an obvious source of bacteria, As in 

‘oe 1, there was evidence of pulmonary infee- 
tion from the start. The disease would ordi- 
narily be regarded as of the aspiration type and 
should, like Case 1, have been favorable for 
eure had the patient been younger. 

These three patients are the only ones in 
whieh the development of abscess has been ob- 
served at the Brigham Hospital and are repre- 
sentative of a postoperative etiology. The wide 
variation in onset and subsequent behavior of 
the disease in these cases illustrates the absurd- 
ity of claiming for lung abscess any such defi- 
nite period of development and characteristic 
onset as is deseribed by some writers. 
~ Other patients in whom, however, the ante- 
cedent conditions were not observed, are suffi- 
ciently representative of a very different origin, 


Case 4. W. R.; Medical 4833, Surgical 5029 ; 
male; age 45 years. The patient had had a 
chronic cough for some time before his acute 
illness developed. After three to four weeks of 


illness he appeared emaciated, a hint that he 
had previously suffered from a debilitating dis- 


Fic. 2.—Case 4. (W. R., Surg. 5025.) Abscess following 
chronie cough suggestive of tuberculosis. Nete diffuse infiltration 
in upper left lobe, A trabeculated abscess clese to the lung sur- 
face was found at operation, Fatality. 
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ease. Three and a half weeks before entrance 
the patient was awakened by pain in his left 
side. Paroxysmal cough appeared and he soon 
began to bring up yellow foul sputum, Exam- 
ination showed dulness in the upper left back, 
With evidence of a general bronchitis. X-ray 
showed an infiltration suggestive of abscess in 
the left upper lobe. (Fig. 2.) No tubercle ba- 
cilli were found in the sputum, The patient was 
acutely ill. Four weeks later a trabeculated ab- 
scess near the surface of the lune was drained 
under novocain, The patient died in 24 hours 
and no autopsy was permitted. 

This case represents a group in which pre- 
vious pulmonary disease may be presumed to 
have existed. One would suspect tuberculosis 
though sputum examination had not demon- 
strated it. Such eases have proved fatal or in- 
curable in this series, 

There remain to be described two very typical 
instances of the post-tonsillectomy abscess, evi- 
dently the most common of the postoperative 
group. These two cases have been seleeted, as 
they illustrate aspects of progress and. treat- 
ment particularly characteristic of this type. 


Case ALG. Medical 16965: female: ; ave 
27 years. Patient had suffered all her life from 
attacks of tonsillitis. Tonsillectomy under ether 
in the horizontal position three weeks before en- 
trance. Uneventful convalescence for a week 
after which she suffered from ‘‘malaise and 
weakness.’’ Tleadache for one week. Four days 
before entrance, or 17 days after tonsillectomy, 
she experienced a chill) with temperature of 
104 Two days later, cough. Sputum with 
foul cdor and taste. Pain in lett side, worse on 


Fig. 3.——Case 5. (A, G. F., Med. 16965.) Post-tonsillectomy 
abscess in left lower lobe, aka fluid level] and very moderate 
reaction about the abscess, Ree overy Without operat ion, 


Fig. 4.) 


(See 


deep inspiration, Examination showed im- 
paired resonance at the left base with increased 
breath sounds and rales. By x-ray a very dis- 
tinct ling abscess could be demonstrated in the 
left lower lobe. (Fig. 3.) 

Sputum, 110 ¢.c. a day, was rapidly dimin- 
ished by postural treatment and inhalations. 
Within three weeks all trace of abseess had dis- 
appeared: both by physical examination and 
ray (Fig. 4). She has since married, has 
passed through a pregnancy and is now well, a 
vear later. 


ig, 


Med. 16965.) Plate taken To month 


abscess remains, 


Fic. 4.—Case 5. (A. G. F., 
after Fig. 3. No evidence of 

This case is one of typical onset but of very 
mild character, Cure was spontaneous, rapid 
and complete. One similar instance of sponta- 
neous recovery following post-tonsillectomy ab- 
scess has occurred in this series. The following 
ease illustrates an abscess of similar origin but 
of a very different course. 


Medieal 14848, Survical 
As a ehild both 


Cass 6. T. 
14548; female; age 19 vears. 
tonsils and adenoids were removed. — Eight 
months before the tonsilleetomy which occa- 
sioned the abscess, the patient was in bed for 
three weeks with severe tonsillitis. November 
10, 1920, tonsillectomy. Ether. Tlorizonta! 
sition. Discharged from hospital the following 
day. Four days later severe postoperative }eil- 
orrhage. Ten days after tonsillectomy sho 
veloped a hacking dry cough and pain |) the 
left upper back, with fever. Two weeks «ite? 
tonsillectomy, when she entered the Briziam 
Hospital, she presented the picture of ful)y 
veloped abscess of the lung—fever, pallor, joist 
skin, leucoeytosis, foul breath and sputum 200 
ec, daily), Dulness, rales, increased whispered 
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and spoken voice in the upper left back were 
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upper left lobe (Fig. 5). Operation was not 


Case 6. (Il. D. R., Surg. 14548.) Post-tonsillectoms 
aoscess in left upper lobe. Note fluid level and moderate intiltra 
fon about the abseess. (See Fig. 6.) 


urged, and during several weeks in the hospital 
the patient improved. At her second admission. 
three months after tonsilleetomy, her condition 
Wils unchanged, Operation was advised and. re- 
fused, Six months after tonsillectomy the pa- 
tient returned, distinetly the worse in’ every 
way. The x-ray now failed to show the abscess, 
Which was evidently masked by a diffuse infiltra- 
lion of the whole left ling (Fig. 6). Operation, 


Mia, 6—Case 6 ad. 

dy D._ R., Surg, 14548.) Plate tak 6 
lovths later than Fig, 5. Note diffuse infiltration of left lung. 


Cavity no lor isi 
. ive “1S 
indicated in Fis, tase but was found at operation at the snot 
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evident. The x-ray disclosed an abseess in the! May 21, 1921, in two stages, under novocain, 


with some gas-oxygen. Abscess found and 
drained through a rib resection in the left ax- 
illa. Slow convalescence. Wound healed and 
‘expectoration ceased in several months. The 
patient grew fat and appeared well, but within 
‘a year several moderate hemorrhages from the 
‘lung oecurred. One tubercle bacillus was found 
in the sputum but there were no corresponding 
signs in the lungs and the general condition was 
excellent. At present, a year and half after op- 
eration, the patient is a picture of health. The 
x-ray shows some pleural thickening. No trace 
of the abscess is seen and no evidence of tuber- 
culosis, 


This ease illustrates again the favorable type 
of abseess so often seen after tonsillectomy. The 
delay in operating, however, undoubtedly en- 
couraged a spreading of infection within the 
diseased ling, postponed healing after operation 
and left the lung to some extent crippled. In 
‘the previous case, early operation, as judged by 
‘the result, was not indicated. In this ease, on 
the contrary, operation was too long delayed. 
Evidently the decision when to operate is not 
easy to make, 

TREATMENT, 


The problem of treating lung abscess becomes 
very much simplified if we admit, as a study of 
etiology has already suggested, that postopera- 
tive abscess is: a less serious disease than that 
which arises from other causes. The point has 
heen made by many other writers. 

In this series, 13 lung abscesses were post- 
operative. Of these postoperative abscesses, 
seven recovered with or without operation and 
five were not cured. Of the abscesses which 
arose from pneumonia and various other causes, 
three recovered and six were not cured. One 
-post-tonsillectomy abscess is too recent to count. 
postpneumonic abscess cannot be traced. 

lor the sake of simplicity in this discussion, 
recovery is taken to mean that the patient is 
well; failure to cure, that the patient has died 
or is not well. Thus, the pereentage of success 
in treating postoperative abscess is and 
the percentage of failure 41.7%, while the per- 
centage of success in treating abseess of other 
origin is 33.307, and the pereentage of failure 
67.70. Evidently postoperative abscess is the 
less Serious disease. 

Treatment of Postoperative Abscess.—Of the 
12 patients in whom the results of treatment of 
this type of abscess are known, two were not 
operated upon and both recovered; 100° sue- 
cess for medical treatment! Nevertheless non- 


operative treatment, advised by the surgeon or 
insisted on by the patient in two other instances, 
resulted in sueh deterioration of the patient 
that one, Case 3, died of the disease several years 
after operation, and the cure of the other was 


It has not appeared, however, 


much delayed. 
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that in the general run of post-tonsillectomy ab- 
seess a delay of several months after the disease 
has become established is necessarily prejudicial 
to cure. For among the suecessful operative 
cases, there was a delay of six months in one, 
four and one-half months in another, and three 
months in a third. Indeed, a delay is often 
quite clearly of advantage in the case of a very 
sick toxic patient, who in the acute stage would 
evidently succumb to any operative procedure 
whatever.® 

If there were no other indications for treat- 
ment, the results in this series would indicate : 
that every patient seen within the first few 
weeks of the establishment of an abscess should 
be treated along the lines advised by Lockwood, 
that is, postural drainage, the best food, hy- 
fienic surroundings and antiseptic inhalations ; 
that this treatment should be pursued so long as 
the general condition continues to improve, and 
so long as the signs in the lung, as shown by 
physical examination and x-ray study, are retro- 
gressing; but that the patient should be under 
close observation to detect a change for the 
worse or cessation of progress. The results indi- 
cate, moreover, that Operation is likely to be 
fatal in very sick patients. In other words, if 
conservative treatment will not tide a patient 
over the acute stage of the disease, operation is 
not likely to do so, And, finally, it is highly 
probable that when an abscess becomes chronic 
under conservative treatment operative drain- 
age is the only measure likely to prove curative. 

A study of a number of x-ray plates of lung 
abscesses seems to confirm these indications. It 
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will be noted that in the first plate shown 
(Fig. 1) the abscess is well outlined with a mod- 
erate degree of infiltration about it. In Cases 
>and 6 (Figs. 8 and 5) the abseess is of the 
same character, but in Case 6 the whole left 
lung became infiltrated in the course of time, 
Fig. 6 indicating an unfavorable change as com- 
pared with Fig. 5. In general, however, the ex- 
act appearance of the abscess itself and of the 
surrounding lung seems to have little prognostie 
significance. Fig. 7 L. G., Surg. 17039) 
resents a post-tonsillectomy abscess still under 


8. (F. G., Surg, 17089.) Plate taken 6 weeks later 
than Fig. 7. Note collapse of abscess and division into two 


pockets under conservative treatment, 


Fic. 7.—-(F. L. G., Surg. 17039.)  Post-tonsillectomy abscess 
in right lower lobe 6 weeks after onset. (See Fiz , 

*It is perhaps premature to speak of the assistance which 
bronchoscopie treatment may render during this period. But the 
few accounts Of this treatment already published by Lynah and Fic. 9.-—-(M. H., Surg. 11158.) Large abscess in right upper 
others indicate that while access to the abscess itself by the bron-| lobe. The cavity itself is not Visible in the plate but a large 
chial route is unlikely, drainage may be considerably improved] abscess was found at operation Considerable area of gangrene 
and cure of the abscess without operation encouraged, confined to upper lobe, Fatality, . . 
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treatment at six weeks after onset. Fig. 8 rep-| 


resents the same abscess six weeks later when the 
patient’s acute symptoms had subsided, The 
abscess had collapsed and become divided into 
two pockets. 


The Treatment of Lung Abscess of Other 


Than Postoperative Origin.—There remain to 
be considered the abscesses originating in pneu- 
monia, from inhalation of poiscnous or irritat- 
ine substances and those in which no etiologic 
factor is known. These cases are far more dan- 
gerous than the postoperative variety and they 
have proved more difficult of cure. 
gangrene of any consequence has been associated 


with the abscess the result has been fatal, and. 


operation has evidently hastened the patient's 
death. Such a condition is shown in Iie. 9 
(M. IL, Surg. 11158). The patient evi- 
dently suffered from emphysema and bronchitis. 
Operation disclosed a large abscess surrounded 
by a considerable area of gangrene. The patient 
died in eight weeks. Probably the same general 
rule of treatment applies as in the postoperative 
abscesses, Operation during the acute stage in. 
septic patients is usually fatal, | 

The x-ray shows fewer clean-cut abscesses and 
more diffuse clouding of the lung than is the. 
ease With abscesses of the postoperative type. 
hie, 10 (L. DeC., Sure, 12285) represents a. 


(TL, DeC., Surg. 12285.) Abseess in left lower lobe 
ri iated with substernal goiter. Cavity is not visible but was 
d at operation. Drainage failed to relieve the patient com- | 


Process of this sort, an abscess associated with a 
“Ubsternal goiter. The process may have been 
'o some extent a bronchiectasis. The patient has 
been only partly relieved by drainage. Fig. 11 
hak Il. G.. Surg, 6997) shows a_ peculiarly 
“ped abseess which followed exposure to poi- 
fumes at a fire. The abseess was. sit- 
aled in the lower right lobe and was drained 


Wherever. 


(lobe following exposure to tumes at fire. 


Fig. 11.—-(W. H. G., Sure. 6997.) Abscess of the right lower 
Drainage Was fol- 
lowed by extension of the abscess, (See Fig. 12.) 


Fig. 12.--(W. H. G., Surg. 6997.) Extension of abscess shown 
in Fig. 11 to right upper lobe. Drainaze was followed by cure, 


through the back. Fig. 12 (W. H. G., Surg. 
6997) shows a second abscess which developed 
subsequently in the same patient. It was lo- 
-eated in the right upper lobe and was success- 
fully drained. This patient has considered him- 
self well sinee the healing of his wounds, but 
coughs at times and is subject to severe bron- 
chitis. It is this type of abscess whieh Lilien- 
thal'® properly maintains is seldom or never 
eured by drainage, but rather, when the chron- 
icity of the disease and the age of the patient 
permits, by Icbectomy, 
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Operative Technic —A painstaking study of 
stereoscopic x-ray plates and of physical signs 
permits remarkably accurate localization of ab- 
seess of the lune. And the ease with which the 
ribs ean be resected under a local anesthetic 
takes the operator to the pleura over the region 
of the abscess with little disturbance of the pa- 
tient. Owine to the frequency with which the 
lesion is found close to the surface of the lung, 
the pleura is usually adherent. Thus, the lung 
ean be explored for abscess with little danger of 
pleural infection. Puncture of the chest wall 
with a sharp needle never need and never should 
be used. When the pleura is exposed and the 
lung found adherent, the abscess is most easily 
found (if its loeation is not at once apparent) 
by passing into the lung before a fluoroscope ¢ 
bhint needle, such as Cushing uses for ventric- 
ular puneture. Or if the fluoroscope is not avail- 
able, a short blunt needle or wire may be passed 
in at a guess and held in place by packing while 
stereoscopic plates are taken and studied. even 
a small abscess can easily be found in this way, 
and when found may be entered by a blunt in- 
strument, explored with the finger and drained 
with a soft tube, The rare deep-seated abscesses 
are not so hard to find as they are diffieult to 
drain, for if the lung about them is considerably 
scarred, it is difficult to enter except by incision 
with a knife, a procedure which must be eon- 
sidered, as regards hemorrhage, a pure gamble. 
Once the abscess has been entered, cauterization 
of the track leading to it stops bleeding and 
keeps the tissues from healing too soon. 

When the lung is not adherent, operators dif- 
fer as to the proper course to follow. The pro- 
cedure of fearlessly making a pneumothorax 
and examining the lune with the fingers is not 
perhaps objectionable in the milder and more 
chronic cases, but where the balance between 
life and death is fairly even, it would seem that 
such disturbance of the pus-soaked and partly 
gangrenous tissue is likely to spread rather than 
limit infection. On two occasions in this series 
the lung was found to be free, In one of these 
there was a pleural effusion and no attempt was 
made to secure adhesion. The patient died in 
nine days. Evidently a belder treatment could 
have done no worse. In the second ease, the ex- 
ternal surface of the thin transparent pleura 
was wiped with iodine and packed with gauze, 
but the lung was again found free some two 
weeks later. As the patient was making exeel- 
“lent progress it was decided to make no further 
attack upon the abscess but keep him wun- 
der observation, with the expectation that he 
would probably recover without drainage. The 
lung might have been sewed to the pleura, but 
when a patient coughs as violently as did this 
one, it is hard to believe that unnecessary dam- 
age will not be done to the tissues. 


Undoubtedly the procedure to be used when 
the Iung and pleura are not adherent will de- 


pend upon the patient’s condition and the local 
relations of the abscess. It would appear that 
artificial pneumothorax has a definite place 
here, In the treatment of the general run of 
abscesses pleural adhesion must render an at- 
tempt to collapse the lung more or less ineffee- 
tual, but where a free pleural cavity is demon- 
strated pneumothorax deserves more of a trial 
than hitherto. Goldberg and DBiesenthal'’ re- 
port three successes in the early cases. They 
state that in other cases (they fail to say how 
many) they failed to secure collapse because of 
adhesions. Tewksbury'* also reports a number 
of suecesses. But none of these observers seems 
to have followed his patients for more than a 
few months. 

The Prevention of Lung Abscess.—If abscess 
of the ling is, as it appears to be, a complica- 
tion of pulmonary inflammation in which the 
accidental presence of liquefying bacteria leads 
to a destruction of tissue, it is difficult to see 
how, in the presence of pneumonia, especially 
broncho-pneumonia, it can be prevented from 
occurring with its usual incidence. But as a 
postoperative complication it can undoubtedly 
be checked, for the same precautions which are 
taken against any postoperative vulmonary 
complication apply to it. In almost all the pa- 
tients of this series who suffered from postoper- 
ative abscess, there is evidence of the presence 
in the tonsils or teeth of suppurative bacterial 
infection, and most, if not all, were operated 
upon under ether. Even if one leaves aside the 
possibility of gross aspiration of septic material 
there is no doubt that ether anesthesia lowers 
the resistance of the lungs to infection, not only 
by its loeal irritant action but by its effect on 
the body in general. And whether the pyogenic 
bacteria reach the lungs by the air passages, by 
the blood stream or by the lvmphaties, the com- 
bination of bacteria and lowered resistance leads 
to postoperative bronchitis, pneumonia and ab- 
scess. In one instance in this series, a healthy 
girl was left for hours after an ether tonsillee- 
tomy in a bed wet by a leaking hot water bot- 
tle. Ether anesthesia adds to the dangers o! ton- 
sillectomy in association with accidents of this 
kind. In facet, tonsillectomy under ether is al- 
together too freely and thoughtlessly performed. 
If it were limited to such operations as can be 
carried out under a local anesthetie (there would 
still be a small morbidity) fewer unnecessary 
tonsillectomies would be made and lung a. 
would be far less frequent. In the same way 
tooth extraction under ether is dangerous. The 
instanee in this series of the remoyal of a large 
number of teeth from an obviously toxie patient 
is a case in point. 

We shall probably go farther toward prevent- 
ing postoperative lung abseess by doing away 
with obvious sources of infection having access 
to the pulmonary area, and by avoiding forms 
of anesthesia which lower the resistance of the 
lungs when such infection is inevitably present, 
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than by de entities solely upon the prevention of | 
aspiration by re ‘finements of technie, Pre eal | 
tions against inhalation of septic material should | 
by all means be taken, but common sense meas- | 
ures against lowering the resistance of the lungs | 
to infection should always come first. : 


CONCLUSIONS. 


1. The distribution of abscesses of the lung 
among the pulmonary lobes is similar to that of 
other acute pulmonary infections. 

2. The right lung, and especially the right 
lower lobe, is chiefly involved, whether the pro- 
cess is abseess, pneumonia or embolism. 

3. This preponderance of right lobe disease | 
is due to some extent to the greater size of me | 
right lung, but more to the greater exposure to 
wear and tear of the right bronchial tree, 

4. Postoperative abscesses, particularly those | 
which follow operations on the tonsils and teeth, 
occur more often in the upper lobes less: 
often in the lower lobes than do other pulmonary 
infections, 

> This tendeney suggests that immediate 
aspiration from the mouth and throat is less of 
an etiologic faetor than has generally been be- 
lieved, 

6. Postoperative abscesses are not infrequent- 

lv cured by postural drainage and general hy- 
gienie measures. They should not be subjected 
to operation until it is demonstrated under close 
observation that cure by nonoperative means is 
unlikely. 
7. The precautions whieh should be taken 
against the occurrence of postoperative abscess 
should include not only those usually employed 
against inhalation (the abolition of ether anes- 
thesia for tonsillectomy or tooth extraction when 
infection is present in the mouth and throat), 
but the same precautions against lowering the 
resistance of the patient which are employed to 
prevent the occurrence of postoperative bron- 
chitis and pneumonia. 
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THE CLINICAL IMPORTANCE OF THE 
CHRONTC CILANGES IN THE APPENDLX 
WHICH ARE DISCOVERED BY THE 
ROENTGEN RAY.* 

BY FRANKLIN W. WiIITE, M.D., BOSTON, 

Tnstructor Medicine, Harvard University; 

Visiting Physician, Boston City Hospital. 


‘*CHRONTC appendicitis’ is a diagnosis which 
is very common and rather loosely applied by 
the clinician, the surgeon and the radiologist. 
The symptoms are not clean cut, the surgical 
findings are very variable, and the x-ray find. 
ings equally so. There is a common impression 
that almost every adult) has some chronic 
changes in the appendix, and therefore we ean 
make the diagnosis very frequently, and be 
backed up at operation or by the pathologist. 
The question resolves itself into two parts: 
Kirst, what are the signs of chronic changes in 
the appendix?) Second, how important are they 
to the individual ? 

We may say that the radiologist is only con- 
eerned with the diagnosis. Let him make a ree- 
ord of the facts and hand them to the family 
doctor. Theoretically, the x-ray data must be 
taken with the clinical data to decide the diag- 
nosis and treatment. Practically, the radiolo- 
vist has a heavy responsibility in making the 
diagnosis and in talking to the family doctor 
about it. Consciously or uneconseiously, what 
he says carries great weight. He shows  pic- 
tures, clear graphic evidence, which is apt to 
be overemphasized. Many times merely to 
mention or suggest ‘fa chronie appendix’’ is 
equivalent to saying to the family doctor, ** Take 
it out at onee.’’? No other organ is so frequently 
removed without cause. On this aecount we 
must discuss not only the first question, the 
diagnosis, the signs of chronic appendicitis, but 
also the seeond question, how important they 
are to the individual patient. In fact, the see- 
ond question is more important at present than 
the first. The signs of chronie changes in the 
appendix are well known. T have no new sign 
to offer. My only excuse for taking them up 
here is beeause there has been such a wide 
difference of opinion on details in the past. It 
is well to discuss them briefly and get together 
on essentials. 

Pathology.—Chronie appendicitis is a poor 
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term. There are practically no chronic intlam- 
mations in the appendix, with the rare 
exception of tuberculosis. There are chronic 
changes, the result of recurrent previous 
inflammation which may cause chrome 
functional disturbance. acute inflamma- 
tion, we have neerosis, ulceration, which 
leaves sear tissue, fibrosis and peritoneal adhe- 
sions; the interstitial tissue contracts, the 
mucosa is destroyed, and we have obliterative 
changes. The connective tissue in the appen- 
dix, the slow progressive fibrosis may lead to 
marked changes form without symptoms, 
especially in old people, and the condition was 
formerly first discovered operation — or 
autopsy. Now it is frequently discovered by 
the x-ray. The connective tissue in adhesions 
is often a cause of svmptoms but often is not. 

NV-Ray Sigus.—Direct signs in the appendix 
are tenderness, fixation, kinking, changes of 
Shape, abnormal position, lack of filling, slow 
emptying, beading, also adhesions in the ileo- 
cecal region. The indirect signs are pyloric 
spasm, gastric residues and ileal stasis. The 
signs themselves are quite clean cut and easily 
understood. Their interpretation requires exact 
knowledge of the anatomy and physiology 
of the bowel. Most of the signs are sue- 
gestive rather than definite, and — several, 
the more the better, are needed for a cdiag- 
nosis (taken, of course, with the elinical 
evidence), If there is no tenderness and no 
fixation, the other signs count for little. Up to 
a few vears ago there was the greatest divere- 
ence of opinion on the significance of signs such 
as the filling and emptying of the appendix, 
ileal stasis, ete. Now with steadily increasing 
experience, opinions are becomine more stand- 
ard and uniform, 

Time and Position for Evamination—The 
X-ray examination of the appendix is usually a 
part of a complete gastro-intestinal examina- 
tion and is done at the usual intervals of six 
and 24 hours, and later, if necessary. At six 
hours, when the barium meal is scattered in the 
coils of the ileum, it is not so easy to see the 
appendix. If an examination is made for the 
appendix alone, the ideal time is 12 hours and 
upward. The examination must be extended as 
long as 24 or 48 how's or more, not only because 
the appendix is often more easily seen, but also 
to note delay in emptying due to mechanieal 
interference, The best position for fluoroscopic 
examination is with the patient Iving on the 
back, as for the usual abdominal palpation. 
Special positions are rarely needed. The use of 
the fluoroscope is very valuable, in order to get 
down into the right lower quadrant and palpate 
the appendix to see if it is tender, and to get 
a good view of it by pushing the eeecum and 
ileum out of the way, and to detect and judge 
the extent of adhesions. 


DIRECT SIGNS, 


Tenderness is not strietly a Roentgen 


sign; the value of the x-ray is in- sharply 
localizing it and attaching it to some organ 
because we see the organ when we_ palpate 
it. Constant tenderness over the appendix (and 
not elsewhere) or on trying to move it is the best 
single sign of pathology. Most normal appen- 
dices are not sensitive and ean be pushed about 
quite freely, depending on the length of the 
mesentery. Tenderness over the appendix when 
seen with the fluoroscope is far better than ten- 
derness over MeBurney’s point on physieal ex- 
amination, which may be far from the appendix, 
even five or six inches or more. In some other 
conditions, for example sacro-iliae strain, the 
tenderness may remain fixed, may be in the 
same spot in both erect and horizontal positions 
While the appendix moves about freely with 
change of position, and has no relation t» the 
tender spot, 

The full, heavy cecum in atony and pte cis is 
often tender, and we must not stress this tender- 
ness too much unless the appendix itself is seen. 
If we find a tender cecum in a ptosis case and 
no appendix visible, we must not hastily con- 
elude that the tenderness is due to a retrocecal 
appendix, These ptosis cases cause most of the 
mistakes in diagnosis and are most often oper- 
ated upon needlessly, Tenderness is a very im- 
portant sign, one of the most important, but it 
is subjective, and it should not be the main sup- 
port of the diagnosis, but should be taken, if 
possible, with other signs, such as changes of 
form, adhesions, ete. 

Filling —The filling of the appendix is impor- 
tant, but expert opinion varies great! from 
George,’ who says that an appendix which does 
not fill is pathological, to Skinner,? who says 
that an adult appendix whieh does 11 is patho- 
logieal. These two extremes mean that an ap- 
pendix, according to George, which does not fill 
has an obliterated lumen, and. is_ therefore 
wrong: or according to Skinner that the appen- 
dix is the ‘‘abdominal tonsil,’’ a lymphoid strue- 
tion, that it should normally and properly ob- 
literate and keep out barium, and if it does not 
obliterate it is wrong. We must not be misled 
here; nearly all pathologists agree that obliter- 
ation is a sign of disease (Fig. 8), that it occurs 
after repeated inflammations and deposits of 
scar tissue, and is not simply the disappearance 
of the lymphoid tissue of the growing aninal, 

I do not eare to make the diagnosis of an @b- 
literated or retroceeal appendix simply becatise 
it eannot be seen, for I believe many other ap- 
pendices may not happen to be filled at the tine 
of examination, Cohen® says the appendix tay 
fill and empty several times during the passage 
of the same opaque meal, which is one reason 
why it is not always seen. We have found the 
appendix filled in more than one-half our cases. 
When seen, it can be studied and diagnosed ; 
when not seen, little can be said about it. When 
an appendix is faintly outlined it may be due 
fo partial filling with barium, not to obliteration 


of the appendix. The appendix is like the rest 
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Fig, 8.—Tvypical obliterative changes. 
mobile, not tender. 
X-ray examination. 


Appendix very narrow, 
No operation; ho symptoms two Vears after 


of the eolon, and partial filling of one portion 
after a barium meal may be only accidental and 
temporary ; not due to narrowing, 

The kind of barium meal is worth mention. 
Some say, that the buttermilk meal fills the ap- 
pendix more frequently than the starch meal. | 
have used a starch gruel routine, and compar- 
ison in oceasional eases with buttermilk has 
given the same results. George!’ with a butter- 
milk meal gets 70 per cent. filling, and Strom‘ 
ina recent paper, with potato gruel, reports over. 
70 per cent, filling. The variation in figures 
from 40 to 70 per cent. given by different men | 
probably represents more the degree of intensive 
study and care in examination than the ditfer- 
ent quality of the meals. | 
_ The filling of the appendix may be irregular, 
interrupted, beaded, or segmental, or show fecal | 
masses, | 

Simple segmentation or beading of the con-- 
tents of the appendix deserves a word (Figs. 4. 
and 5). It has heen commonly mentioned 
ihe past as a sign of disease in almost every. 
paper read. What is it due to? We ean only 
‘ell by physiological comparisons, by repeated 
cXaminations of the same case to show its con- 
vaney, and by comparisons with appendices at 
operation or autopsy. Peristaltie waves go into 
ind come out of the appendix in the lower ani- 
mals, and in man to some extent. This segmen- 
ation or separation of contents may be due to 
tonte contraction rings, such as are found in the 
‘clon of the rabbit and dog. Haustration is the 
rile in the colon in man; why may it not extend 
t) the appendix? On the other hand, the bead- 
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Fic. 4.—Appendix shows some fixation, angulation and beading, 
not tender. No operation; no symptoms for five years after X-ray 
examination, 


Fig, 5.—Appendix shows typical “beading,’’? some fixaticn, not 
tender, No operation; no symptoms two and one-half years after 
X-ray examination. 


ing may be due simply to the absorption of 
water and drying out of the contents of the 
appendix and separation of the barium meal 
into segments. No such anatomical change in 
the appendix is ever found at operation or 
autopsy; the process is probably purely physio- 


logical. 
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Filling around fecal masses in the appendix | 
which show as oval light spots, like peas in a 
pod, is often suggestive of disease. They can be- 
found in almost anyone, but they are found. 
most often and most markedly in appendices: 
which do not empty well, and where the feces: 
have dried up into little seybala. Such badly 
draining appendices often cause trouble. | 

Emptying —The normal appendix empties in 
24 to 36 hours or more, There is probably a 
large normal variation up to a day or two, such - 
as occurs in the rest of the colon. We are sus- 


picious of poor drainage if the appendix re- 
mains filled much over 36 hours or after the 
1 and 2). 


cecum has emptied (Figs, Slow 
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Fic, 1.—-Beaded, 
has largely 


bulbous, 
emptied, 


tender anpendix: 
Appendectomy, 


remains filled after | 
emptying is not an important sign unless accom-. 
panied by others, such as tenderness or changes 
in shape; or unless marked, two days or more. 
Adhesions may cause delay in emptying: the 
cecum, but usually do not. | 

Firation is important, especially if it involves. 
one part of the appendix, the tip or median 
part. and causes kinking and deformity (Fig. 
2); this shows adhesions from previous inflam- 
mation. Mere bending of the appendix has no 
diagnostic value, for the appendix, like other 
parts of the digestive tract, varies greatly in. 
contour and position within 24 hours. Fixation | 
or kinking must be permanent, and not merely. 
apparent or accidental to have any value in di- 
agnosis. We must remember that there is con- 
siderable variety in the length of the mesentery 
of the appendix, and like the cecum some normal 
ones are freely mobile, while some are rather 
fixed. Adhesions naturally may involve also 


are usually due to adhesions, 


Fic, Fixed, irregular, tender appendix: lumen narrowed at 


base; remains filled atter cecum is emptied. Appendectomy, 
the cecum, ascending colon, transverse colon, 


ileum and pelvic organs, and cause fixation and 


deformity. 


Changes in Shape—Kinking and angulation 
narrowing, scar 
tissue and obliterative changes ( Figs. 4 and 7); 


irregular dilatation may wy due to obstruction 


Fic. 7.—Appendix curled up, beaded, moderately tender. N° 
operation; no symptoms one and one-half years after X-ray © 
amination (operation was expected in this case). 
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. with delay in emptying and fermentation of 
contents (Fig. 1). Simply large size is not 
dilatation; the appendix varies in diameter like 
the cecum and colon, as a result of muscular 
tone and personal peculiarity. There is so much 
change of form due to different positions and 
conditions of filling of the appendix that any 
change of form must be constant to have any 
diagnostic value as to the existence of stenosis. 
kinks, ete, 

Position.—This depends on the position of the 
cecum, Which may be high above the crest of the 
ileum, or deep in the pelvis, or in the median 
line, or even far to the left; little was known 
about this before the days of the x-ray. The 
position of the appendix is partly accidental; 
it is easily pushed about by palpation, or by the 
pressure of other organs, and is quite variable 
in the same case at different times if the appen- 
dix is free. The appendix is often near Me- 
Burney’s point, but it is often far from it, five 
or six inches or more. The clinician should 
remember this; the radiologist knows it well. 
The appendix may be retrocecal, and not seen 
till the cecum is empty, or it may be very ob- 
viously out of place, and fixed, bending upward 
dat s toward the liver (Fie, 6 ) or behina or outside Fig. 3.—Appendix points upward behind cecum, with tip above 


crest of ileum; tender.  Appendectomy. 


or more, is the result of obstructive delay from 
adhesions. There are other reasons, however, for 
such delay. Let me illustrate: In the x-ray re- 
port of a given case | find ‘‘considerable delay 
in emptying the ileum, no barium has reached 
the colon in six hours, considerable residue in 
the ileum at the end of 12 hours; diagnosis, 
probable adhesions in the ileocecal region, ques- 
tion of chronic appendicitis.”’ 1 find that the 
patient is an old lady of 70, who does not 
empty the ileum very well, neither would she 
run a mile very well. Emptying the ileum is a 
muscular effort. It depends on the museular 
power and tone of the intestine, Delay here is 
due to ptosis and atony of the bowel, it is not 
obstructive, there is no question of appendicitis. 
sick, or people there is often delay 
all along the line, the stomach, ileum and colon. 
Don’t stress ileal stasis in such eases as these; 
in the atonic, ptotie cases are made most of the 
mistaken diagnoses, and most appendices taken 
out needlessly. The picture is iliae stasis, low, 
full, tender, slow-emptying cecum, sensitive 
nerves, pain or distress in the right iliae re- 
gion; the diagnosis of chronie appendicitis is 
Fic. 6.—Appendix shows barium filling aronnd fecal masses, ; out the appendix, and the patient 
tip fixed, narrowing of base, not tender. nO better. Sometimes there Is a low-grade 
é ; ymptoms three years after X-ray examination, inflammatory process in the appendix whieh 

also involves the terminal ileum, ceeum and 
ascending colon, and there is little or no use in 
cutting off the appendix; in faet, the adhesions 
ais after operation, with slower emptying of the 
right half of the colon, may make the patient 

No Tleal Stasis—Slow emptying of the ileum | even worse than before. 

With residues of the barium meal, 12 to 24 hours Gastric Signs are spasm of the pylorus and 


the cecum (Fig. 3). Appendices so placed are 
usually diseased. 


| 
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duodenum with six-hour stomach residues after 
a barium meal, Spasm of the pyloric region 
occasionally oceurs in “chronic appendicitis, ”’ 
but the spasm is variable and uncertain, and 
has little constant effect on function, In 100 cases 
published by the author’ five years ago with 
chronic changes about appendix, one-half with 
adhesions in the ileoeecal region and almost 
one-half (42 per cent.) with ileal stasis of 12 
hours or more, only seven showed delay in 
emptying the stomach, Alvarez compares the 
intestine to a railroad under the block system 
where delay low down the line regularly holds 
up food for several blocks above. This is not 
always true; an irritating lesion in the lower 
bowel may or may not slow the progress of food 
coming toward it from above; depending on the 
character and degree of the irritation. Our 
clinical observation and experimental work in 
eats and men just referred to, all pointed defi- 
nitely one way, showing, first, that delay in 
emptying the stomach is the exception, not the 
rule, in lesions of the lower bowel, and, second, 
that a strong stimulus is needed from the lower 
bowel to slow the stomach. In short, pyloric 
and duodenal spasm and gastric residues are not 
good diagnosti¢ signs of chronic changes in the 
appendix, They are only occasionally met with, 
say once in 12 to 15 eases. 

Tncompctent Tleocecal Sphincter has little re- 
lation to the appendix, and is too common in 
the absence of chronic appendicitis to have any 
diagnostic value, 

Adhesions involving the ileum, colon and pel- 
vie organs indicate congenital veils or local in- 
flammation of any kind; previous appendicitis 
is a common calise. 

Lantern slides were shown illustrating x-ray 
signs, such as fixation, kinking, beading, changes 
in shape, abnormal position, lack of filling, 
slow emptying, and how often the appendix was 
far from MeBurney’s point. Some of the cases 
with these signs had been operated upon. In 
another series showing definite chronic changes, 
the appendix had been left in the abdomen for 
periods of one to four vears after the x-ray ex- 
amination, and the patients have remained well. 


CLINICAL, IMPORTANCE OF THE SIGNS. 


Are there any normal appendices in adults? I 
have read more than once that ** pathologists 
teach us there are no normal appendices.’’? Dr. F. 
B. Mallory, the pathologist at the Loston City 
Hospital, tells me that practically all the appen- 
dices taken out at operation for acute or chronic 
appendicitis at the hospital are pathological. Is 
this simply the kind-hearted pathologist back- 
Ing up the surgeon, or does it mean that appen- 
dicitis is so common that all adult appendices 
are more or less pathological, and no matter 
what vou take out vou are sure to find a bad 
one? Ifow many normal appendices are found 
at autopsy? Dr. Mallory tells me that in rou- 
tine autopsies in 4000 cases at the Boston City 


Ilospital 95 per cent. -of the appendices were 
normal im gross, and showed no adhesions or 
kinking, no sear tissue or ulceration, no oblit- 
erative changes, no constriction, no deformity 
of shape, not one of the signs which are easily 
discoverable by the x-ray. Three per cent. 
showed adhesions, scar tissue or obliterative 
changes. Two per cent. showed acute inflam- 
mation, gangrene or perforation. There were 
only three concretions in the 4000 cases, In 
short, when we get x-ray evidence of chronie 
changes in the appendix they are not universal. 
They have importance as they are found in only 
about 5 per cent. of adults. 

The x-ray examination of the appendix is a 
very delicate method and discovers many things 
about the appendix which were unsuspected, 
and incidentally many things which may not 
trouble the patient much, such as poor mobility, 
small fecal masses, peculiar shapes, chronie ob- 
literation of lumen, **beading,’’? moderate delay 
in emptying, These were common signs in our 
group of cases, which were not operated. We 
have seen these patients going about for one to 
four years after the x-ray examination with 
practically no digestive symptoms whatever. 
The moral is that when these signs are discoy- 
ered by the x-ray we must not make too much 
of them, consciously or unconsciously. Many 
persons will be helped by having a ‘‘chronie 
appendix’? removed, many others will get no 
help at all. 

‘Chronic appendicitis’’ is not an entity. The 
changes vary greatly in degree and kind and in 
What should be done about them, all the way 
from the mild, harmless chronie obliterative 
type to the kinked, bulbous, tender, badly 
draining type. The atrophie obliterated organ 
of middle life and beyond usually gives no 
symptoms and makes no important trouble. 

Graphie x-ray evidence is always. striking, 
and makes a great impression, and when the 
‘adiologist gives this graphie evidence to the 
family doctor, it would do no harm to remind 
him of these things. There is no organ so often 
removed without cause merely because of some 
anatomical change, Lahey® has recently called 
attention to the same thing from the surgics! 
end. ILow often in taking out the appendix in 
a laparotomy done for other reasons the appen- 
dix is found firmly bound by adhesions, so thet 
the x-ray pictures would surely show fixation 
or poor filling, and vet there is no definite pas 
history of an attack, and no present illness, The 
wise surgeon will surely hesitate about removing 
an appendix on x-ray evidence alone without 
symptoms, 

In our operative group we have always found 
a different group of signs, namely, constant ten- 
derness of the appendix itself, sharp kinks with 
fixation, marked delay in emptying, with ten- 
derness, or a retroceeal position with tenderness, 
and in addition the patients have had given a 
history of local pain or tenderness. The diag- 
nosis has been made chiefly by direct signs in 
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the appendix itself, or by adhesions. The most 
important direct signs have been tenderness of 
the appendix, constant changes in shape, fix- 
ation and abnormal position, and the less im- 
portant have been the filling and emptying of 
the appendix and signs of fecal residues, ** Bead- 
ing’? is often normal. 
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In 1853 Hlenry I. Bowditch of Massachusetts 
published a very exhaustive monograph on the- 
‘Record of a Case of Diaphragmatic Hernia,”’ 
with a review of as much of the literature as he 
could find on the subjeet as far back as 1610. 
In this study and in the report of his own case 
he drew no distinction between the various types 
of these cases, but elassed them all under one 
heading as cases of diaphragmatic hernia. Since 
his report, many articles have appeared on this 
subject, and the cases have been reclassified by 
various writers into several groups according 
to anatomical findines and etiological factors. 

The case forming the subject of this paper 
illustrates in so many ways the difference and 
seems so unique that it is considered worth re- 
cording, The writer’s own error in at. first 
thinking it was a case of diaphragmatie hernia 
is perhaps the natural one to those not familiar 
with the other forms of diaphragmatie anoma- 
lies. Furthermore a comparison of the find- 
ings in this case with those in Bowditeh’s case 
proves that they were both the same type of 
diaphragmatie defect. We will see that neither 
one was a hernia, but as now regarded—an 
eventration of the diaphragm. 

In a general way we may regard the dia- 
phragm as a_tendinous museular structure 
separating the thoracic from the abdominal eavi- 
ty, and as far as our present interest goes, lined 
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anatomical details in the differentiation of all 


inomalies of the diaphragm, whether congenital 


or acquired. As in all other hernias, so in those 
of the diaphragm, we must recognize a sac made 


up of one or more of the anatomical structures 


covering the defect permitting the escape of the 


underlying organs. When we come to analyze 
the various cases reported in the past as dia- 
phragmatie hernias, we find that some of them 
do not conform to this anatomical requirement, 
These are the cases then that are subject to re- 
classification under the types known as eviscera- 
tion and eventration, 

By evisceration it is quite apparent that we 
mean a very distinet abnormal displacement of 
one or more organs through the diaphragm re- 
vardless of any normal coverings at all, This 
type is found occurring as a congenital and an 
acquired form. The former is found in the 
new-born, either as a partial absence or abnor- 
mal opening in the diaphragm, permitting ab- 
dominal contents to escape into the thoracie 
cavity without any of the component layers of 
the diaphragm as a covering. These infants are 
usually monsters and have other congenital 
anomalies that are incompatible with life. This 
type is therefore not a factor in the differential 
diagnosis. 

The other type is traumatic, or acquired in 
character, secondary either to a severe external 
injury tearing the diaphragm or the result of a 
penetrating wound that involved the latter. This 
type is also known therefore as a hernia spuria. 


‘Cases of this kind have survived with or with- 


out repair and may give physieal signs that 
might be confusing in diagnosis. 

In eventration, we find a condition quite dif- 
rerent anatomically with, as a rule, little in the 
way of subjeetive symptoms that would lead 
to the diagnosis. In 45 cases reported by Bayne- 
Jones in 1916 (Archives of Internal Medicine, 
Keb., 1916), all were reeognized accidentally 
and with the exception of three were of the 
left side. Various theories have been advanced 
by different writers to explain the development 
of this condition. Essentially we find in these 
cases that there is no defect in the diaphragm, 
therefore no real hernia, but rather a diaphragm 
that is unusually high in the thorax, thin, exert- 
ing little or no function excepting as a partition, 
and that a very feeble one. The only element of 
defeet that can be considered with regard to the 
diaphragm is that the portion involved, which 
is usually the entire left half, is uniformly de- 
ficient and not in a localized area so as to form 
a ring through which the abdominal contents 
may enter the thoracie cavity. The etiology is 
obscure and the condition is usually associated 
with other anomalies or defeets more or less 
pronounced, as we shall see in the case here re- 


above by adherent parietal pleura and below 
by peritoneum, with several natural openings 
for the passage of structures between the two. 
lhese layers and openings are the important 


ported. Rheinhold has considered the condi- 
tion due to a hypoplasia of the lung—this being 
followed in his opinion by a defective develop- 
ment of that half of the diaphragm. In some 
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cases however there was found only one lobe to 
the lett lung, but a well developed lobe. Bow- 
ditch, in the autopsy report of his case, does 
not refer to any lack cf development of the 
lung, but deseribes a compression. From the 
fact that in these cases the heart is nearly al- 
ways pushed well over to the right, Crispino re- 
eards these as cases of dextro-cardia; but we 
cannot look upon them as transposed hearts 
where the dextro-cardia is simply a mechanical 
lateral displacement, due to the abnormal con- 
tents of the left side of the thoracic cavity. One 
other factor may be mentioned here in pulling 
the heart to the right and that is the very much 
ereater negative pressure created by the right 
half of the diaphragm. This results in a shift- 
ing of the entire mediastinum to the right, as 
ean be especially well seen with the fluoroscope 
during inspiration. Two other views that might 
be mentioned are, that the entire condition is 
due to a primary defect according to Doehring 
and that it may possibly be an aequired condi- 
tion, according to Cruvelhier and Glaser. If 
acquired, however, as secondary to early 
nerve lesion (phrenic) from poliomyelitis, trau- 
ma, or an empyvema—there would be some obvi- 
ous etiology. 

With this brief attempt to define the cases 
that are not diaphragmatic hernia, we merely 
wish to add that we may have a congenital or 
an acquired diaphragmatic hernia. If in a 
new-born we find abdominal viscera to have 
escaped into the chest through a defeet in the 
diaphragm and contained in a sae made up of 
all but one of the eomponent lavers of the dia- 
phragm, we are then dealing With a case of 
congenital diaphragmatic hernia. ‘Lhese eases 
are, however, in the great minority and of all 
the cases usually classed as diaphragmatic her- 
nia 90 per cent. are really traumatic eviseera- 
tions or hernia spuria. Soresi has recently 
called attention (Annals of Surgery, Mareh, 
1919) to another group ef small unrecognized 


hernia that give misleading abdominal symp- | 


toms and could be diagnosed by laparotomy and 
intra-abdominal exploration only, 

Without this differentiation the entire group 
of these cases with physical signs so similar, is 
generally spoken of as diaphragmatie hernia. 

We trust that the ease here reported will be as 
interesting to others and as instructive to a 
better understanding of this clinical group as 
it Was to the writers, so that hereafter the diag- 
nosis will not always be accidental. 

In January, 1919, while on duty at the U.S 
Army General Ifospital No. 16, at New Haven, 
the following case came to our notice. 

Pyt. AMR. farmer, age 25; admitted from 
Camp Dix, August 31, 1918, with a diagnosis of 
tuberculosis, inactive, of the left upper lobe. 
Hlis family history was very suggestive, he hav- 
ing lost his father, one brother, two 0 aunts, and 
one uncle of tuberculosis. 


Ile had been in the service but a few weeks 
when he beeame ill after exposure in rain and 
was sent to the base hospital with fever, short- 
ness Of breath and moderate cough. The fol- 


| Case No, 827 R. Showing diaphragm outline in ard space with 
empty stomach represented by gas. The interstitial intestinal 
rings are seen to the right of the stomach. 


lowing month he expectorated some — blood. 
When admitted to General Hospital No. 16 
he practically no symptoms excepting 
weakness. 


| 
| 


Same case, Diaphragm outline in 2nd space. Stomaeh contai 
Hid, none in intestine to the right of the stomach, 


Examination in January at first revealed to 
the writers signs that were thought to be due 
possibly to inactive upper lobe lesions on both 
sides with marked pleural changes at the left 


| | | 
» =." 
; Sigg 
q 
| | 
| 
4 
a 
| 
| 
} 
=> 
| 
| 
ssa 
» 
| | 
| 
. 
| 
} 
| 
| 
| 
| 7 
} 
| 
‘ 


Volume 188 EVENTRATION OF AND HONELJ 595 


Number 16 


hase. While waiting for the radiographic ve- | drophiowiathio ‘ax, but in the complete absence 


ports the patient was re-examined and a strik- of any clinical history that might aceount for 
ing differenee in signs was discovered. There | its development, the diagnosis was reserved un- 


was tympanitie resonance from the base to the. 


» — 


Same case, Patient is Iving down on his side, fluid line of level 
has changed, intestines displaced below stomach. 


second rib, with absence of voeal resonance 
and breath sounds from the base to the third 
rib. Over this area many gurgling, musieal and 
tinkling sounds could be heard, resem- 


Same case. Patient on side again with larger amount of fluid 
in stomach. more displaced) than before when stomac! 
contained only small amount of fluid. 


bling peristaltic noises. Sueecussion was audible 
and palpable. The heart was found displaced 
well to the right. These signs suggested a hy- 


til the patient could be examined again when 
the stomach was empty. 

Therefore, the following morning before his 
breakfast, this was done and there was a notice- 
able difference in the findings. The splashing 
that had been heard and felt previously was 
now absent, though the other signs were in the 
main unchanged, 

However, by giving the patient about 600 
ee, of water to drink the succussion was again 
obtained. 

It seemed evident then that the patient's 
stomach was displaced abnormally high in the 
thorax. The conelusion drawn at this time 
‘therefore was that we were dealing with a con- 
genital diaphragmatie hernia. This deduction 
very soon disproven by the radiological re- 
port, which was as follows: 

| ‘*Considerable peribronchial thickening left 
‘upper and throughout right lung; no definite 
mottling; some apical markings. Slight gen- 
‘eral increase in density, excepting both bases. 
Hilus not determined. At left base, third space, 
there is a curved, thin, opaque line extending 
from median line to thoracie wall. Below this 
is marked transpareney, and below this is a 
level line of extreme density which changes with 
position of patient. With patient placed on 
side this level line of density is seen parallel 
to vertebral column, and in spaee previously 
occupied by this density are numerous outlines 
suggesting a colon. Diaphragm on right is low, 
extending from sixth rib to eighth space on 
outer side. The heart is dilated and is much 
displaced to the right. Apex is not discernible 
in left pulmonary field. Different periods of 
examination, the amount of density in trans- 
parent area previously described varies. 

Diagnosis: Congenital deformity and dis- 
placement of left diaphragm with adherent and 
displaced stomach. There is no radiological evi- 
dence of pulmonary tuberculosis, 

On re-examination the diaphragm is seen to 
rise on expiration to second space front and 
seventh spaee back. On inspiration the dia- 
phragm moves to the third space front and 
eighth space back. Extreme heart border on 
left is seen 2 em. outside the vertebral column 
margin, Right border extends to nearly the 
mid-clavieular line. Stomach under all eondi- 
tions contains considerable gas; so does the 
colon which lies to the left of the stomach just 
below the diaphragm. 

After barium meal, examination shows the 
fundus of stomach situated as previously de- 
scribed. Fluid line of level is distinetly seen. 
The body and pyloric portion is situated on the 
left side vertically, continuous downward with 
the fundus, so that whole position of stomach 
instead of lying transversely across body is ver- 
tically suspended from diaphragm. The duo- 
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denal cap is situated at the left border of ‘te 
vertebral column.’ 

It is apparent from the anatomical considera- 
tions of the above radiographic findings that 
we are dealing with a condition corresponding 
to the requirements previously outlined in the 
definition of an eventration of the diaphragm. 
The autopsy findings deseribed by Bowditch in 
his monograph referred to in the beginning are 
particularly interesting in this connection 
they correspond so closely to the observations 
in the above case. 

In further support of the theory of congent- 
tal origin might be mentioned several minor ab- 
normalities in this patient. There was a no- 
ticeable facial asymmetry due to greater 


as 


prominence of the left malar bone and a strik-_ 


ingly increased development of the left trape- 
zius muscle. There was a slight scoliosis from 
the seventh cervical to the fourth dorsal spines 
which was probably secondary, 


DIFFERENTIAL DIAGNOSIS, 


There are several more or less frequent elin- 
ical conditions that might give rise to similar 
physical signs and that require differentiation. 


EMBRYOLOGY OF THE DIAPHRAGM. 


A proper study of eventration depends large- 
ly on some knowledge of the local embryology. 
The diaphragm develops from an invagination 
of the walls of the fetal layers in what Is termed 
ihe pars intermedia which is at first a fold that 
comes in laterally to divide the original sin- 
ele body into two, the thoracie and abdominal. 
This leads to the formation of the two aerous 
cavities, the pleural and peritoneal. From the 
few autopsies on record, notably Bowditch’s 
case, we ean study this structural deficiency 
in the thin hypoplastie sheet that aets as a rudi- 
mentary diaphragm. The hypoplastic condition 
of the lune together with a certain amount of 
compression seems secondary, and the displace- 
ments of more or less of the viscera the me- 
chanical consequence, 

Charles Lyman Greene, in his excellent and 

comprehensive work on Medical Diagnosis,”’ 
of 1917. says, in his chapter on Pneumothorax : 
‘Idiopathic unilateral ascent of the diaphragm 
is so rare as hardly to need consideration in this 
volume.’*> And vet with modern means of study 
if we could and would avail ourselves of the 
advantage of the x-ray in all our eases, would 
'we find it so rare? 
We eannot help feeling that it is another one 
of those conditions that will become more eom- 
mon as our ability to recognize it increases, The 
literature is already growing on this’ subject 
and many more cases may follow the keener 
study of puzzling physical signs. 
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CHRONIC URETHRITIS IN WOMEN, 
BY CORINNE RHEA COTE, 

AND 

GILBERT SMITH, M.D., 


M.D., 


GEORGE BOSTON, 


1. Pneumothorax with fluid: | 

(a) Usually preceded by symptoms, acute | 
or chronic, 

(b) No evidence of peristalsis, 

Not influenced by gastric contents, 
seen by x-ray or determined by physi- 
eal examination, 

Cardiae displacement is Jess marked 
except in very marked ease. 

(e) Upper level of sharp change in physi-. 
cal signs absent, unless there is a par- | 
tial hydropneumothorax and even. 
then the upper level does not descend. 
at all with imspiration as it does in- 
eventration, 

2. Large pulmonary cavity: 


Marked pulmonary symptoms and other evi- 


dence of pulmonary damage. 
Subphrenic abscess with gas: 


3. 


Pain, fever, and history of cause and sep-| 


sis. Usually right sided, after an 
attack or operation for appendicitis. 
Paralysis of diaphragm: 


4. 


Usually bilateral, or due to injury or acute. 


thoracic affection. 


Acute poliomyelitis involving the phrenic 


nerve cannot be completely excluded. 


Tlernia and evisceration: 

(a) IListory of trauma. 

(b) Compression of lung. 

(¢)  Radiographie picture usually that of. 
an irregular protrusion through a de- 
fect in the diaphragm contrasting 
with the regular diaphragmatic coy- male. 

ering in eventration. 


of diaphragm With imspiration. 


‘From the Genito-Urinary Department, Massa- 
chusetts General Hospital. | 


symptom-complex occurring women 
cand characterized by frequent and painful urine 
cation is found. so often to bear no apparent re- 
lation to bladder or kidney lesions that its study 
has been undertaken to determine, if possible, 
‘to What extent chronie urethritis may be respon- 
sible. By chronie urethritis we refer to a lovw- 
grade inflammatory process in the urethra, the 


-pathology of which is probably similar to tha! 
| . . . 
found in echronie urethritis in the male.» 


words. there 
round-cell infiltration. 


other are areas of submucots 
and round-eell invasion 
of the tissues about those urethral glands which: 
oceur in the female urethra as well as in tie 
Unfortunately very little is known of me 
true pathology of this condition. The only re 


U suially no evidence of any descent evidence bearing on the situation, so far as we 
In 


could find, is that put forward by Nogués."® 
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several cases at autopsy, he found slight changes 
in the epithelium with infiltration of cells direet- 
ly beneath; a massing of leucoeytes, and, in 
some cases, areas of necrosis. 

The mucous membrane of the urethra is nor- 
mally thrown into longitudinal folds, and is 
composed of 3 coats: (a) museular, whic h is 
eontinuous with that of the bladder; (b) eree- 
tile, consisting of a spongy tissue which contains 
a plexus of large veins intermixed with bundles 
of unstriped musele ; (¢) mucous, pink in color, 
lined by stratified squamous epithelium, becom- 
ing transitional near the bladder, and continu- 
ous with the bladder mucous membrane. It is 
within the second coat that the circulatory 
changes mentioned by Le Fur? take place, 7. ¢., 
a general sclerosis of the vessels causing a thick- 
ening which extends to all the coats. This di- 
minishes the entire urethral caliber some 
eases, and in others, causes partial or complete 
stricture, 

Nogués also states that there is a varying de- 
eree of infiltration of the urethral tissues. The 
mucous membrane is oedematous and congested. 
At times, only red striations are observed ; often 
there are definite areas of beef-like redness. 
The lesions as a rule are diffuse, but they some- 
times become localized at one or two points, hav- 
ing the appearance of small inflammatory tu- 
mors, either polypi or granulomata. 

When it comes to an understanding of the 
causative factors in this condition, we are more 
at sea than we are in regard to the pathology. 
Many theories have been. put forward. 

Bizard and Blum*® believe that urethritis is 
usually a secondary infection caused by exten- 
sion from the vagina, and assert that 60°, of 
the acute specific urethritides are followed by 
the chronie form. Nogués'® has shown, how- 
ever, that microdrganisms, particularly the B- 
coli and the enterocoecus, have little affinity for 
the mucous membranes of the urethra. They 
simply pass through, leaving only superticial le- 
sions. It is rather the repetition of these at- 
tacks involving the same tissues, the resistance 
of which is being lowered progressively, that 
calls the patient’s attention to the condition. 

Hunner? refers to the ‘‘rheumatie’’ type of 
urethritis, and states that the chronically in- 
fected tonsils are often primarily at fault as a 
focus of infection. In a later paper,® he reiter- 
ates his views on this subjeet. The same author 
mentions coitus and onanism as etiological fae- 
tors, 

Lavenant'! has shown that a saprophyte, the 
enterococcus, having certain characteristies in 
common with the streptococcus and staphylo- 
coccus in that it is found in large numbers on 
the surface and in the cavities of the body, and 
heing pathogenie only in abnormal’ conditions, 
is a frequent agent of secondary infection of the 
urethra, even primary at times, 


hiaion mentions a discharge the action of 


 witich on the mucous membrane causes it to lose 
its natural elasticity, fibrous tissue replacing 
elastic tissue. Uniform thickening of the entire 
urethra results and he terms this ‘‘fibrous 
urethritis.’ 

Le Furt has ealled the condition resulting 
from eireulatory changes in the walls of the 
urethra due to senility ‘‘Chronie Interstitial 
Urethritis.”’ 

Among the various etiological faetors ob- 
served by Nogués,'® this symptom-complex is 
attributed, in some instances, to certain chemi- 
eal characteristics of the urine such as hyper- 
acidity. The same author believes also that in 
several of the eases which he has seen, the sub- 
jective symptoms are not fully explained by the 
histological changes. Ile assumes that the ner- 
vous system tends in many eases to exaggerate 
the condition, 

Shallenberger® believes that the congestion of 
menstruation activates the organisms already 
present and so causes a low-grade inflammatory 
reaction. Several authors believe that the 
stretching or rupture of musele fibers incident 
to childbirth causes disturbances at the time due 
to processes of repair, and that later, in middle 
adult life, this may be responsible for the mus- 
eular atony associated with the general body 
changes, 

Undoubtedly all of these factors are operative 
in one case or another. Sometimes we ean trace 
a relationship, at least in time, between a pre- 
vious pyeloeystitis, for example, and the resid- 
ual urethritis. In other cases an antecedent 
specific urethritis leaves a urethra which is the 
seat of chronie round-cell infiltration. Pelvie 
congestion due to ptosis or constipation without 
question aggravates the condition. 

The relative importance of this symptom-com- 
plex has not been recognized in the literature, 
although within the last few years more has 
been written about it. It is, of course, a minor 
ailment, never directly affecting the health of 
the individual who suffers from it, yet from the 
point of view of her comfort and happiness 
chronic urethritis ranks much higher than many 
more serious diseases. To be hounded night 
and day by the imperious demands ,of an ‘‘irri- 
table bladder’’ is a serious eondition, socially 
and economically speaking. The ability to re- 
lieve a woman, often completely, of this eross 
is a source of eternal satisfaction to doctor and 
patient, the more so because not infrequently 
the right creatment will give relief within a few 
weeks, after months and years of improperly di- 
rected treatment has failed. 

The condition is frequently diagnosed as 
‘‘evstitis.’’ ‘‘irritable bladder,’’ or ‘‘trigoni- 
tis.’ In typical eases the correct diagnosis can 
be made by the simple manoeuvre of passing a 
catheter, securing a specimen of urine, and di- 
lating the bladder. If the urine is elear and the 
sediment shows only an oceasional leucocyte, 
true eystitis can be excluded. <A submucous 
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fibrosis of the bladder—so-called ** elusive ulcer”? 
—might be the cause of frequency and pain, and 
could not be excluded merely because the urine 
showed no pus. If, however, the bladder will 
tolerate a distention of 300 ¢.c., one ean, with a 
considerable degree of cert ainty, rule out the 
above condition. This reduces the probable 
causes of frequency to the condition which we. 
are discussing. One must bear in mind the un- 
usual eases of uninfected vesical calculus, but. 
¢:leuli should be palpable on bimanual examina-- 
tion. Duke'> has reported cases of bladder al- 
lergy, due to the ingestion of certain foods. It 
nay be necessary to consider such a possibility” 
in the differential diagnosis, but at present We 
do not know enough about it to discuss it in- 
telligently. 

With the desire to jearn a little more about 
this condition, particularly as regards its eti- | 


ology, and to ascertain with what degree of con. 


fidence one could institute a course of treatment, 
we have studied 42 cases of urethritis collected | 
in three months at the Massachusetts General. 
Hospital Genito-Urinary Clinic, and 8 in the. 
private practice of one of us. The condition 
for which they sought relief had been present 
for a period of from three months to twenty 
years, 04> having complained of the symptoms 
for more than two years. Some had been treat-. 
ed, others not, the treatment consisting of blad- 
der washes, various medications used in genito- 


urinary infections, and gynecological proced- 
ures, Including surgical, without relief of symp-_ 


toms; if anything, each succeeding attack 
seemed to increase in severity, with progressive- 
ly greater discomfort between attacks. 

It is interesting to note that the majority of 
cases were patients at or just before the meno-. 
pausal age, most of whom had borne children, 
as cemows 20 to 29 vears, 12 per cent; 30 to 39 
» cars, 22 per cent; 40 to 49 years, 02 per cent 


per cent had had one or more children. 
In process of elimination, the urine was ex- 


amined, both as to culture and sediments. In- 
0U per cent of the cases, there was a growth of. 


bacteria, either moderate or profuse, the B-coli 
predominating. The organism next in evidence 
was the staphylococcus. 


The sediments were not remarkable. We 


found an occasional leucocyte per h. p. f. in 18 


per cent; 5, more or less, in 8 per cent; 10-20, 
free and in clumps, in 2 per cent; profuse, in- 


2 per cent, and in 6 per cent many motile eo- 
lon-like bacilli, There were a variable number | 
of coeci and epithelial cells. There were 41.5 
per cent normal as to culture and sediments, Of 
this group, the hydrogen-ion concentration was 
determined in 47 per cent of the eases: 66 2-3 
per cent varied between 5.4 and 5.9. 

We are aware that the criticism will be made 
that a certain number of our eases had pyelitis, 
and that the urethritis was purely a secondary 
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manifestation of the urinary taitoctiole It is 
true that in 4 per cent of our series—that is, in 
two cases—sufficient pus was found in the sedi- 
ment to make one suspect a renal infection, 
This finding was not constant; had it been, we 
should most certainly have ‘catheterized the 
ureters. It is not unusual for these cases of 
urethritis to have hazy urine at some time while 
under observation, If the pyuria clears up 
‘fore the next visit, and the patient has no renal 
symptoms, we do not feel justified in making 
‘a diagnosis of pyelitis. We believe that show- 
“ers of bacteria in the urine do occur, due per- 
chaps to intestinal stasis; these urinary intee- 
tions are undoubtedly a “factor in causing re- 
current attacks of urethritis. We have studied 
several cases of this type with pyelograms and 
cultures. Between the bacterial invasions, the 
urine was sterile and pyelograms were normal. 
There was no pyelitis, either acute or chronie, 
and no ureteral stricture. Some factor more 
remote than the kidney must have been noapem- 
sible for the bacteriuria. 

A eystoscopic examination was made in 78 per 
cent of the cases. In 62 per cent of these, the 
trigone showed varied pathology: some 
showed oedema bullosum, presenting a pebbly 
appearance ; in others there was congestion, and 
‘the blood vessels were dilated and tortuous, this 
“appearance involving more or less the entire tri- 
vgonal area, and in a few cases, the ureteral ori- 
fices as well. The bladder walls showed no path- 
ology other than this, and in none was the ca- 
pacity definitely diminished, 

Those gynecological conditions which might 
have had a direct bearing on increased frequen- 
ey were present in 32 per cent of the eases as 
follows: tumor, 4 per cent; vaginal discharge, 
(12 per cent; cystocele, 12 per cent; retrover- 
sion, 4 per cent. 


| 


These conditions remained untreated except 
00 to O09 years, 8 per cent; 60 on, 6 per cent; 57° 


in the cases of vaginal discharge. Inasmuch as 
the patients’ Symptoms were relieved by ure- 
thral treatment, it seems justifiable to conclude 
that the gynecological lesions were not of  pri- 
mary importance as far as the urethral eondi- 
tion was concerned, 

The nasopharynx was examined in 42. cases 
with the following results: 


Nasopharynx normal .................. 80% 
Chronic hypertrophic tonsillitis ........ 12% 


One patient had tonsillectomy performed during 
treatment of the urethritis. She reported increased 
severity of urinary symptoms at that time. The 
other patients in this group were definitely relieved 
oof the urethral symptoms without treatment of the 
throat condition, 


Frequent colds .. 4% 


Tonsillitis frequently until 4 and 6 years before 
admission to the Clinie, at which time tonsillectomy 


was done without relief of urinary symptoms at that 
time, 


Chronic infected tonsils from which cheesy 
secretion was expressed ............ 4% 
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The commonest symptoms in our series were, 
in the order named: (1) frequeney, true inconti- 
nenee not being considered; and (2) pain, in or 
about the bladder, and in some eases, backache. 
The suprapubie pain was variously deseribed 
as ‘‘itching,’’ ‘*bearing-down between urina- 
tions.’ ‘*smarting,’’ ‘‘sealding,’’ ‘*prickling’’; 
some had a sense of pressure after voiding, Two 
patients said that the discomfort was worse 
when standing, and one mentioned a ‘“‘gritty 
sensation’’ before the stream was started. An- 
other was relieved ‘‘by sitting on the floor 
pressing the pubes against the hard surface of 
the floor?’ The sensations referred to the 
urethra remind one of the smarting, irritating 
feclings caused by granular lids. The frequency 
varied from 30 minutes to 2 hours, and was di- 
urnal rather than nocturnal. 

The treatment of urethritis used in this series 
consisted of: 1, Dilatation, followed by instilla- 
tions of argvrol Since urethral inflamma- 
tion results in the narrowing of the lumen, it is 
necessary to stretch the contracted tissues. 
Furthermore, the resolution of areas of round- 
cell infiltration is hastened by dilatation. After 
determining the urethral ealiber in each case, 
the dilatation was accomplished by gradually 
increasing the size of the dilator at each visit. 
Male urethral sounds, Hank’s cervieal dilators, 


and later, the Kollmann dilator, were used. The 


two desired results are 
the tone of the mucous 
vation of the urethral elands. 
not to dilate too rapidly 
this might induce trauma, 


slight hyperemia to raise 
membrane, and the evae- 
or foreefully as 

In 20°, of the eases, this treatment sutficed 
‘to give complete relief. In the remaining cases, 
‘ie findings warranted more drastie treatment. 
in these we made 2, Applications of Silver Ni- 
2067. The French literature states that 
‘he more caustic solutions are too irritating and 
reports greater suecess with soothing applica- 
bons such as lanolin and coeoa butter to which 
His been added argyrol or zine oxide. But the 
stecess We met with in using silver nitrate has 
“on most satisfactory and would not appear to 
«wr out that statement, although we cannot 
comparatively, 

After catheterization of the bladder, and with 
ve patient in the knee-chest position, an endo- 
ope, as large as the urethra permitted, was in- 
oduced past the internal urethral orifice. The 
ondition of the sphincter was observed, 
nether tight or relaxed. The mucous mem- 
vane of the entire urethra, being thus put on 
stretch, was clearly exposed and its condi- 
‘on noted, as the endoscope was moved up and 
own. <A cotton applicator soaked silver 
trate 206% was then touched to the entire sur- 
ace, and the endoscope withdrawn, 

The reaction to this treatment varies in direct 
Proportion to the degree of inflammation pres- 
fut: the dysuria and the frequency are often 
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increased for one or two days. It often hap- 
pened that a patient was disinclined to submit 
to a second treatment because of the burning 
sensation experienced afterwards. Marked 
improvement, however, was reported after 
the second or third treatment. our 
series, the treatments numbered from 3 
to 17. usually one week. prae- 
tically every case, a clinical eure was obtained. 
As most of this work was done during the sum- 
mer of 1922. the question of the permanence of 
the cure cannot vet be answered. There is one 
exception to report. This patient was treated 
for eight months, every week. At the end of 
‘that time, all the objective symptoms had disap- 
“peared. She still complained of frequeney and 
ardor urinae, as before. .A second thorough ex- 
‘amination was made ineluding, at this time, the 
inoculation of a guinea-pig. All the findings 
were negative. We coneluded, as a result, that 
there must be a strong neuropsychotie element 
present. 


In following the history of eases of 
chronic urethritis over a period of years, 
one is impressed by the likelthood of re- 
eurrence of the symptoms whenever the 
patient catches cold, becomes overtired, or 
‘otherwise feels below normal. Those fae- 


tors which caused the trouble originally will 
cause it again, unless they are removed. Recur- 
rent attacks. however, usually clear up more 
rapidly than does the attack first treated. The 
possibility of recurrence makes it advisable to 
correct, as far as possible, the faulty habits or 
the anatomical abnormalities which may be in- 
directly responsible for the urethritis. Consti- 
pation and ptosis are particularly to be fought 
against. In faet, not infrequently an entire 
change in the patient’s mode of life, in her diet 
and in her habits, may be necessary to insure 
against a recurrence of her urethritis. 

A few specimen eases are appended. 


Case 4. Age 39, para-4+. Itching and burn- 
ing at external urethral orifice with slight puru- 
lent discharge from the urethra. Frequeney 
with pain before urination. Duration was of 
three years, during which time she had been 
treated for endocervicitis because symptoms 
mentioned at onset were ‘‘pain in the lower ab- 
domen,’’ and ‘‘swelling about vulva.’’ 
ination: Second degree retroversion. Endo- 
cervicitis (the gonococeus was never found). 
Cystoscopy showed a moderately injected tri- 


gone. Ureteral orifices and bladder mucosa nor- 
mal. Urine, few staphylococci in groups, leu- 


eoeytes 3-5 in h. p. f. Moderate number long 
bacilli. Urethral mucosa was moderately red 
and granular in proximal third. Bled easily. 
Dilatation and application of silver nitrate 20% 
to trigone and urethra, eight treatments in all, 
covering a period of three months. Discharged 
well. 
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Casp 17. Age 38, para-1. Urgeney and “drib- 
bling. Present trouble dated back two years. 
Six years before had had incontinence for one 
year, relieved for four years by right salpingo- 
odphorectomy and appe ndectomy. 
tion: Third degree retroversion, Bladder nor- 
mal except for injection of blood vessels 
about trigone. Urine negative; Ph 5.9, Ure- 
thra very red, middle third markedly so, at 
which point there was a slight narrowing of the 
lumen. Eleven treatments were given, alter- 
nating dilatation with applications of silver ni- 
trate 20°, with an oceasional bladder wash of 
silver nitrate 1:5000. In four and one-half 
months, discharged entirely relieved. 


Case 22. Age 53, para-6. Frequeney with 
tenesmus. Six months before had had cystitis. 
All the acute symptoms had disappeared within 
one month. Frequency soon reappeared, less 
marked than formerly, however, accompanied 
by pain during micturition. Evamimation: 
gynecologically negative. Bladder walls hyper- 
emic, no ulceration. Urine showed profuse 
growth colon-like bacilli. Rare leucocyte. 
Urethra very red. Granular area just dis- 
tal to internal sphincter. Bled easily on passing 
Hank’s dilator No. 18, Hexamethylenamine 
and bladder irrigations of borie acid for two 
weeks. On the third visit, we began to dilate, 
alternating with applications of silver nitrate 
20°7. Patient stated all the symptoms had dis- 
appeared in two and one half months, eight 
treatments. 


Case 33. Age 30, single. Sheht frequeney 
and urgeney; pain before and after urination. 
Had had one attack lasting three months 18 
years previously; present attack was of three 
months’ duration. Slight thick- 
ening of left cul-de-sac. Some oedema bullosum 
of trigone. Urine showed moderate number r.b.e, 
and a few w. b. e. No, 28 F sound passed easily. 
Small caruncle on the floor of the urethra. 
Bladder irrigations of silver nitrate 1:5000 and 
dilatation of urethra, finally to No. 30 F.; six 
treatments, one a week, relieved the patient com- 
pletely, save an occasional feeling of pressure. 


42. Age 67, para-10. Frequeney every 
15 to 45 minutes by day, and 5 to 6 times by 
night, with pain during micturition. Duration, 
8 months. No previous treatment. /.ramina- 
tion: Vagina and uterus atrophied. Bladder 
walls showed unusual degree of eapillary en- 
gorgement. On right lateral wall several shallow 
pockets between trabeeulations. Moderate 
oedema bullosum about trigone. Sphincter 
very relaxed. Urethral mucosa very red. 
Definite striations, bled on passing urethro- 
scope. First examination of urine showed pro- 
fuse growth colon-like bacilli with occasional 
w. b. ¢.. hazy. Hexamethlyenamine given with 
a resulting clear urine two weeks later. 
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This patie nt made slow progress. She was 
feeble and her numerous household cares gave 
her no time for rest. She reported, however, 
slight progress at each visit. The bacilluria 
reappeared two months after beginning treat- 
ment, after an absence from the Clinic due to a 
death in the family. Bladder washes of. sil- 
ver nitrate 1:3000 and hexamethylenamine were 
resorted to again. Two weeks later, with a 
clear urine, urethral treatment was resumed, 
Dilatation and applications of silver nitrate 
207, once a week, for three months, completely 
relieved her. 


CONCLUSIONS. 


1. Chronie urethritis in women is a condi- 
tion characterized by definite pathological 
changes in the urethra. The symptoms are us- 
ually out of proportion to the organie changes, 
and consist of frequeney of urination, pain on 
voiding, and a feeling of irritation at other 
times. 


2. This condition is probably eaused in the 
ereat majority of cases by antecedent infection, 
either urogenous or gonorrheal. In 50° eases 
studied by us, infection of the tonsils and path- 
ologieal conditions in the pelvis did not appear 
to be frequent causative factors, 

3. The treatment which we have found most 
efficacious is gradual dilatation and the appli 
cation through the urethroscope of 20° silver 
nitrate solution to the urethral mucosa, 
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Dr. Roverr A. LAMBERT, assistant professor 
of pathology and bacteriology in the Yale Uni- 
versity School of Medicine since 1919, is sever- 
ine his connection with the unive rsity to assume 
the professorship in the department of pathol- 
ogy at Sao Paulo, Brazil. The chair is filled by 
an appointee of the Rockefeller Foundation, the 
professor of pathology being a member of the 
faculty of the school, and in academic matters 
to be under the direction of the dean, but ap- 


pointed in cobperation with the Rockefeller 
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This volume is the Final Report of the Com- 
mittee, and is usually alluded to as ‘* The Rocke- 
feller Report.’ It came from the press in Feb- 
ary, 1925, and is not only the latest, but by 
‘ar the most complete and thorough survey ever 
made upon its subject. It may be stated imme- 
lately that this book of almost 600 pages is 
‘iost highly recommended to anyone and every- 
one who is really interested in the question of 
Suursing in America. The names alone of the 
Committee are a guarantee that the work was 
undertaken ina broad and unprejudiced man- 
ner; the text proves that methods, investigations 
sud conclusions are alike admirable, moderate 
snd beyond reasonable criticism, Four years 
vave been spent in the activities which are out- 
“ned in this volume; so that the work, while in- 
has not been too greatly condensed from 
the standpoint of time; and the final deductions 
have been drawn in an unhurried and thought- 
‘ul manner, The reviewer has found it impos- 
Sible to discover any detail or essential part of 
‘he nursing problem whieh has been overlooked. 
‘! is important that the price of the book is 
extremely low, 
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The volume opens with an Introduetory Note, 
of four pages, mainly historical and personal; 
then follows the actual Report of the Commit- 
tee, condensed into about 25 pages; finally, the 
Report of the Survey itself, methods and details 
occupying rather more than 500 pages; at the 
end of which is found an appendix, giving the 
forms and schedules which were sent out in the 
actual collection of data: this Survey Report is 
written by the Secretary, Josephine Goldmark, 
of whose ‘tireless, skilful and constructive la- 
bor’? the Committee speaks with well-deserved 
praise and appreciation. Slow and careful read- 
ing of the first 30 pages of this volume will 
therefore give to those interested, a view of this 
great problem entirely bevond anything here- 
tofore possible from the standpoint of thorough- 
ness, universal investigation and consequent 
authority, The rest of the volume may and 
should be studied at leisure. 

There were in 1920 300,000 male and female 
nurses in the United States, of whom only one- 
half were trained and registered. This is more 
than double the number of the doctors at the 
ssame period; there was therefore one nurse to 
every 294 well persons; ‘'an adequate supply if 
numbers alone are considered, provided a prop- 
er distribution could be secured; there is room 
for 50,000 additional nurses in Publie Health 
alone. It is obvious that half a million nurses 
will be needed in this country within a few 
years. There are at present nearly 2000 schools, 
‘the great majority being Hospital Training 
Schools, which are educating (to a greater or 
less degree) the nurses of the future. 

The broadsightedness and the aetivity whieh 
have characterized this great Report are equalled 
by the skill and judgment which have condensed 
its conclusion into less than 30 pages. It seems 
to the reviewer impossible to praise this work 
too hiehly, 


Lawson Tait; His Life and Work. By W. J. 
Srewarr McKay, M.B., M.Ch., B.Se. New 
York: William Wood and Company. 1922. 


This biography of Lawson Tait, by an Aus- 
tralian surgeon, is a valuable contribution to the 
history of gynecology and of abdominal surgery. 
It aims to give an outline of his life and work, 
to record some of the steps in the evolution of 
eyvnecology, and to show that Tait was really the 
founder of modern surgery of the abdomen. 
Part I, comprising four-fifths of the book, in 
narrating Tait’s activities and career, indicates 
what he contributed, by his individual efforts, 
to the sum of surgical knowledge. Part Il gives 
a detailed aecount of his method of operating, 
together with personal observations on his pri- 
vate life by the author while acting as Tait’s 
assistant at Birmingham in 1891. In appen- 
diees are presented two of Tait’s addresses on 
‘The Image of Baal’? and The Bedstead as an 
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Comfort.’’ The book is well illustrated by 54 
full-page plates and forms an invaluable addi- 
tion to the literature of personal and surgical 
history. 


Syphilis of the Innocent. By C. Souo- 
mon, B.S., M.D., and Maina SoLo- 
mon, A.B., B.S. Washington: United States 
Interdepartmental Social I[ygiene Board. 
1922. 


This monograph represents a study of the 
social effects of syphilis on the family and the 
community made under a grant from the United 
States Interdepartmental Social Hygiene Board. 
Practical problems, related to the familial and 
social aspects of syphilis insontium, are pre- 
sented as they actually arise and are illustrated 
by 152 eases, chiefly from the material of the 
Boston Psychopathie Hospital, but partly also 
from several other sources. The work is divided 
into five chapters, dealing respectively with the 
individual, the mate, the child, the family, and 
the community. At the close of each chapter, 
except the first, is an excellent alphabetic bib- 
liography of references. There are no pictorial 
illustrations, but the text contains 59 instructive 
tables. 


A Manual of Surgical Anatomy. By Lewis 
Edinburgh, and B. 
Jounston, M.B., Ch.B., London. New York: 
William Wood and Company. 1925. 


The first edition of this excellent volume in 
the series of Oxford Medical Publications has 
already been favorably reviewed in the Jour- 
NAL. This second edition retains the general 
plan of the first, with such alterations and addi- 
tions as are necessary to incorporate the ad- 
vances made since 1916, particularly in the 
diagnosis and treatment of peripheral nerve 
injuries. There are 166 ilustrations, including 
seven new radiograms. The book should have 
an established place as a dissecting manual for 
fourth-year and graduate students. 


Selected Works of Thomas Sydenham, M.D. 
With a short biography explanatory 
notes, By Joun D. Comriz, M.A., B.Se., 
M.D., F.R.C.P.) New York: William Wood 
and Company. 1922. 


This volume consists of a brief but very ad- 
mirable biographic sketch of Sydenham by Dr. 
Comrie; a table of editions of Sydenham’s 
works and a bibliography; and a reprint of nine 
extracts forming about a third of his complete 
writings. These reprints are based on the trans- 
lation of John Swan, M.D. (1742). emended in 
the light of the third (1705) Latin edition of 
Sydenham’s works, and of Dr. Greenhill’s Latin 
edition of 1844. The extracts were chosen either 
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| because they describe conditions which Syden- 
| ham was the first to record, or because they give 
cdelineations of disease that have become fa- 
mous, or beeause they have a permanent appliea- 
bility by reason of their sound common sense, 
‘Each selection is preceded by a brief explan- 
catory note. Among the diseases considered are 
searlet fever, gout, rheumatism, venereal disease, 
hysteria, smallpox and chorea. An appendix 
contains a letter from Sydenham to a patient, 
For students of medical history this convenient 
volume furnishes a valuable compendium of the 
life and works ot ‘‘the English [Lippocrates.”’ 
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Medical Diagnosis, By Ciartes LYMAN GREENE, 
M.D. Philadelphia: P. Blakiston’s Son and 
Company. Fifth edition. 1922. 


The growth of this book since the publication 
cof the first edition in 1907 shows the continuing 
interest of the author, and the series of editions 
indicates that the work has met a real demand. 
The fifth edition shows evidence of eareful re- 
vision. A very wide field is covered, ineluding 
information about many rare and little known 
diseases. Although, here and there, one might 
disagree with statements of the author, the book 
is essentially sound. The subject matter is pre- 
sented concisely and systematically, therefore 
the book should be useful for ready reference. 
Its value is mueh enhanced by the inclusion of 
a symptom index. 
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Sane Sex Life and Sane Sex Living. IL. W. 
Lone, M.D. Boston: Richard G. Badger. Pp. 
144, $5.00, 


This little book can be read in a half-hour. It 
is written chiefly for the prospective bride and 
groom, and consists of words of advice in regard 
to the technic of sexual congress. In the early 
part of the book is a deseription of the anatomy 
and physiology of the sex organs, which con- 
tains some rather remarkable statements, such 
as the one on page 33 relative to the passage 
of the ova down the Fallopian tube. ‘‘It is ae- 
complished by a more or less copious flow of 
blood, a sort of hemorrhage, which carries the 
ova down through the fallopian tubes, and de- 
posits them in the womb.’’ We always believed 
the menstrual flow originated in the uterine 
cavity. 

The book gives the barest outline of reproduce- 
tion, and can not satisfy anyone who really 
wants to know what happens. Within a very 
limited sphere, however, it might well prove of 
ereat value, There is no doubt but what many 
a marriage has resulted unhappily beeause of 
a lack of the knowledge of certain facts which 
Dr. Lone sets forth in his book. We fail to see 
any justification for the price asked for this 
little lecture, nicely printed though it is. 
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INTESTINAT, REacrion TO ERyritemA Dose. 

Marron and Rocers (Am J. Reent.. Jan. W925). 
A number of investigators have found that the intes- 
tinnl reaction to an erythema dose is, in many cases. 
injurious and often fatal, owing to the extreme sensi- 
tiveness of the jatestine to radiation. 

The writers condueted a series of experiments on 
dogs te determine the effect of this dose on the in- 
testinal tract of an animal. The technie used in this 


series Was 5 im gap, 10 in, target-skin distance, and 
7) nea. Gninutes as the minimum erythema dose, This 


dose is tnere than three times that given the human 
skin. becanse the skin of a dog is so much more 
resistant to radiation than that of a man. 

Ih was found ti this investigntion that the mini- 
mum ersthema dose for the dog’s skin when applied 
directly to the intestine produces hyperemia. marked 
contraction in all) direetions, and destruction and 
of the Tt was also observed 
that intestinal injury. due to direct exposure, did not 
ulways produce an early death—some dogs living 19 
dave. 

While these experiments cannot be directly applied 
to the human bedy, it is safe to conelude that the 
bloody diarrhea, ulceration. perforation, and stenoses 
occurring in patients subjected to ultra deep therapy 
for abdominal tumors, may be due to direct. intes- 
tinal injury. A. O. | 


Tie DiaGNosis AND TREATMENT OF LESIONS: 
A Brier SUMMARY OF THE SALIENT FEATURES. 

Clim, Jour. of Roent., Jan., 1923). This 
Paper deals only with those cases of tuberculous and 
Pyocelic osteomyelitis which resemble clinically and 
a possible periosteal or central 
lighant Jesion, 

foutine for x-ray examination: 

Phe x-ray examination should include the eor- 
res onding bone as well as the diseased bone. This 
Should be done immediately following trauma. This 
Is coValuable as a record for comparison if the trauma 


Tes some benign or malignant pathological pro- 
Cess 

With multiple bone lesions the writer empha- 
Sivos the importance of raying other bones before 
Me ing a diagnosis of a single bone lesion. 


Plates of the chest should also be taken, for the 
chet condition will, in many cases, furnish evidences 
Whch aid in diagnosing the bone lesion, 
| Palpation is a diagnostic help. When the palpa- 
Noy of the periosteal bone formation seems bony, it 
is to assume that the lesion is not malignant. 
o) Lastly, it is very necessary to have the clinical 
history and the laboratory findings. Wassermann 
fess especially are invaluable in determining the 
treitment, Salvarsan is used as a diagnostic test, 
ae reaction is rapid when the lesion is 
Syphilitie, 
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A spindle-shaped periosteal growth surrounding the 
bone has always been considered characteristic of 
sarcoma, but the writer's experience points to the 
contrary. Caleified areas in the soft parts outside 
the bone involved are very suegestive of T.B. and 
ugainst sarcoma. 

Central Bone Lesions: Sarcoma or any other ma- 
lignant tumor can be ruled out if the roentgenogram 
shows a distinet central lesion, with or without frae- 
ture, if the patient is under 15 years of age. If the 
patient is over 15, however, sarcoma cannot be ex- 
cluded. Central bone lesions after the age of 15 
appear in the following order of frequeney : Benign 
giant-cell tumor. the recent and old) unhealed bone 
cyst. sarcoma, Chondroma, and myxoma. 

Perforation and destruction of the bone shell are 


hot diagnostic of malignaney, for these are present in 
—chondroma and in bone evst, also to a lesser degree 


in the giant cell tumor. 

Periosteal bone lesions are difficult to diagnose. 
since it is hard to distinguish the periosteal sarcoma 
from the benign periosteal lesion. Tn the case of 
amputation should be considered only when 
other means have failed. Radium and radiations 
should be empioved at once within two weeks to pro- 
duce favorable results, 

This summary. though not complete, goes far to 
definitely characterize bone lesions, and offers val- 
uable aid in their treatment. The author feels that 
a further advance rests in the accumulation of com- 
plete histories with the follow-up system. 

Ti. AL OL] 


Its RELATION TO PeRNICIOUS ANEMIA 
AND OTHER DISEASES, 

Ilursr (The Laneet. Jan. 20, 1928) discusses 
achlorhydria and its relation to appendicitis, chole- 
eyvstitis, arthritis, pernicious anemia, ete. Tle empha- 
sizes the fact that in pernicious anemia achlorhydria 
is primary rather than secondary, and is a predis- 
posing factor in the development of the disease. 

R.C.] 


True Neep vor ReseEarcit IN FRAMING TUBERCULOSIS 
SCHEMES. 

Cummins (The Lancet, Jan, 27, 1925) emphasizes 
the great need for research in tuberculosis. Tle dis- 
cusses at length the problem of infection and = resist- 
anee, pointing out that the necessity for further re- 
seureh should be a social as well as a medical problem. 

[R. C. 


Karty TPHsrory or ANATOMY IN TIE UNITED STATES. 


KruMBUAAR (Annals of Medical History, Sept. 
1922) sketches the early history of anatomy in the 
United States, from the days of the earliest recorded 
autopsies in 1674. The credit for initiating the sci- 
entific study of anatomy in the American Colonies be- 
longs to Dr. Thomas Cadwalader, a Philadelphia 
physician of the middle of the eighteenth century. 
The earliest systematic lectures on anatomy, with dem- 
onstration of dissections, were given by Dr. Thomas 
Wood of New York in 1752. Dr. William Hunter of 
Newport in 1754, and Dr. William Shippen of Phila- 
delphia in 1762. Shippen later became the first: pro- 
fessor of anatomy in British America, in the medical 
department of the University of Pennsylvania. In 
1768 Dr. Samuel Clossey became professor of an- 
atomy in King's College, now Columbia University, 
New York: and in 1782. Dr. John Warren of Boston 
hecame the first professor of anatomy at Harvard. 
Dr. Krumbhaar’s article is well-illustrated and has 
an excellent bibliography, and forms a valuable sum- 
mary of its subject. [Rt. M. G.J 
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DIAGNOSIS AND TREATMENT OF SYPHILIS, 

ULLMANN (Wien. Woeh. Dee. be- 
lieves that early diagnosis and intensive early treat- 
ment by all avaliable means not only assure relief 
from immediate symptoms, but guarantee prevention 
of late lesions and insure complete and permanent 
cure of syphilis. [R. M. G. 
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INVESTIGATIONS ON THE TILYROID. 


Bremner. from clinic, reports (Wien. 
Klin. Woeh.. Dec. 14. 1922) his investigations on the 
pathology of thyroid disease. Te is particularly con- 
cerned with basal metabolism and the question of 
other than surgical methods of treatment. especially 
internal organotherapy. M. G.J 


TREATMENT OF “TUBERCULOSIS. 


ANDREATITL (Wien. hling Woeh.. Dee. 28, 1922) out- 
lines his principles in the treatment of tuberculosis, 
He is opposed to the direct sun-bath treatment, both 
in pulmonary and bone-and-joint tuberculosis, and 
relies primarily on a polyvalent vaccine of his own 
preparation called whieh produces no ad- 
verse renetion and which he believes leads to healing 
of tuberculous foci and establishment of active im- 
munity. [R. M. G.] 


The METASTASIZING "TENDENCY OF OFSOPITAGUS 
CTARCINOALA, 


Herstry (lanals of Surgery. March, 1925) writes 
as follows: In TO fatal cases of carcinoma of the 
oesophagus, metastases were present in 56 per cent. 
In 6 per cent. the secondary growths were limited to 
the regional Ivmph-nodes. 
tendeney to metastasize, 

The average duration of symptoms, 4.8 months, in 
the patients who died without metastases indicates 
that in the majority of cases ample time is given for 
dingnosis and treatment before metastasis occurs. 

llowever, the striking change for the worse in the 
pathological pieture during the average of 69 days 
by which the group that survived gastrostomy out- 
lived the group that succumbed thereto, gives warn- 
ing of the speed with which metastases develop in a 
somewhat advanced stage of the disease, 

Irrespective of the duration of the disease, the pos- 
sibility of metastasis formation, without definite evi- 
dence of same, should not be cousidered as a contra- 
indication to radical operation, [E. H. R.] 


PAPILLOMA AND ADENOMA OF GALL-BLADDER. 


ABELL (Annals of Surgery. March, 1923) writes as 
follows: Benign tumors of the gall-bladder, notably 
papilloma and adenoma. are not so rare as formerly 
thought, occurring in the Mayo series once in every 
2515 causes of cholecystectomy and once in every 36 
cases of the series herewith reported. 

The invariable presence of chronic inthunmatory 
Changes in gall-bladders containing such tumors 
Would argue the importance of chronic irritation as 
an etiological factor in their development, 

The overshadowing clinical picture that of 


cholecystitis, there being no correlation of 


With the presence of such tumors, 


The fact that such tumors ocenur in the course of | 


chronic choleeystitis is an additional argument in 
favor of cholecystectomy. [E. H. R. 


TREATMENT OF DIverTICULUM OF TITE OESOPILAGUS. 


Mayo (tanals of Surgery, March. 1923) presents 


a short but concise article on the surgienl treatment. | 


of this condition, He believes that early operation, 
before the sac becomes too large and thinned out, is 
much more liable to be snecessful and without com- 


This indicates a limited 
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plications than if one waits until the sae has become 
more defined. The danger of mediastinal infection of 
course is always present. 

With large sacs the two-stage operation is) prac- 
tically always necessary, but with small sacs there 
is little difficulty in amputating and suturing at the 
junction with the oesophagus, using two rows of 
chromie catgut and a small drain. Large saes should 
be delivered unopened, packed around with a layer of 
gauze, and should be amputated and closed by suture 
within from ten to twelve days. In this period be- 
tween the first and second stage of the operation. the 
mediastinal space becomes closed and protected by 

Tuk TREATMENT OF ANTILRAX INFECTIONS, 

MCGLANNAN (Annals of Surgery, March, 1925) pub- 
lishes the reports on six cases of authrax treated by 
electric cautery excision of the focus of infeetion. All 
ccuses recovered without Complications. This in 
direct contrast to recent series of cases reported by 
other authors who have strictly avoided interference 
| With the primary lesion, Of course, the number of 


uses is too small to form a definite line of treatment 
by, but they are on the other hand very suggestive. 
H. R.J 


Witte IN THE CoMMON Duct, 

| Jupp and Lyons (Annals of Surgery, March, 1923) 
believe the term. “white bile’ is a misnomer. It is 
applied to the colorless liquid commonly found in the 
and hepatic ducts. Aichough the gall-blad- 
der often contains a colorless liquid, such a liquid is 
rarely found in the common and hepatic ducts. 
The origin and nature of this so-called “white bile’ 
is undetermined, but it is generally believed that its 
presence indicates greater operative risk. 

Tn the Jast four vears 649 operations have been per- 
formed on the common or hepatic ducts at the Mayo 
~Clinie. In this group there were 19 in which “white 
bile’ was present: in 9 of these obstruction was 
due to stone in the common or hepatic duet; and in 
G. to trauma at a previous cholecystectomy; in 2 the 
obstruction was due to carcinoma, one of the pan- 
creas and one of the ampulla: and in 1 it was due 
to pancreatitis: 17 of the patients were intensely 
jaundiced at the time of operation and there had 
been no recent decrease in the jaundice. In these 
19 cases, there were four operative deaths, an aver- 
age mortality of 21¢6¢. While the operative mortality 
was high, it is probably no higher than it would be 
in a series of cases of complete biliary obstruction of 
the same duration with green bile in’ the common 
and hepatic ducts. Loss of weight was a striking 
feature in the histories of these patients, often sus- 
vesting malignancy, 

The authors state it cannot be assumed that “whit 
bile’ indicates that the liver is not secreting. They 
have seen what they term “liver shock” im) certain 
cases of jaundice which has seemed to come after 
sudden complete and permanent relief of pressure i! 
the common duct. This shock has usually come 01 
several hours after an operation, when the immedi! 
effects of the operation had apparently passed. 

Cases in which there is white or colorless fluid in 
the common duct represent a very serious surgica! 
ivype. are pot, however, necessarily fatal as 
| linding of this tuidin the duet does not menu that tly 
‘liver is interfered with more than in any badly 
jaundiced patient. This colorless fluid, or so-callec 


| 


“white bile.” is the product of the glands of the duct 
wall, It is secreted under suflicient pressure to con- 
tinue to form regardless of the secretion of bile from 
the liver and it collects in the ducts only when the 
activities of the gall-bladder are destroyed, The bil 
reports of 19 cases are presented in this article. 
[E. 
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WHERE FEDERAL AND STATE LAWS 
MEET AND CONFLICT IN WORKMEN’S 


COMPENSATION. 


Titere has been much uncertainty for several 
years in all the States of the Union, including 
Massachusetts, as to where the jurisdiction of 
the State ended and that of the United States 
began, particularly as to cases affecting the 
rights of injured workmen and their depend- 
ents under Workmen’s Compensation  <Aets. 
This uncertainty has been cleared up, at least 
to Some extent, by the recent able decision of the 
Massachusetts Supreme Judicial Court, written 
by Chief Justice Rugg. in the ease of Gillard v. 
Bet! Shipbuilding Corporation. 

_ The laws of Massachusetts have no effect out- 
side ‘he boundaries of the Commonwealth. The 
Workmen’s Compensation Act is not applicable 
to pvrely maritime torts, or injuries on the nav- 


Igab!« Waters of the United States. These in- 
are without question outside the scope 
Ore tect of the compensation law. Injuries 


cee upor wharves or docks, which are 
Mere'y adjuncts to the lands, are within the 
Scop: of the special state compensation act. 
AJutes occurring on land ceded to the United 


States by the Commonwealth, such as the land 
at the Charlestown Navy Yard, are not within 
the purview of the compensation law. 

The Gillard ease involved the rights of a de- 
pendent widow to compensation for the death 
of her husband. His death resulted from a 
fatal injury received while engaged in construe- 
tion work upon an uncompleted vessel which 
had been launched and which was at the time 
of his injury upon the navigable waters of the 
country at Fore River. The question before the 
Court, therefore, was whether, in view of pre- 
vious state decisions, including prior United 
States Supreme Court decisions, Gillard’s widow 
could recover compensation under the Massa- 
chusetts Act. 

After stating that the Superior Court had 
found that the work of Gillard as a carpenter 
on the uneompleted vessel was non-maritime in 
its nature, and that the construction of a ves- 
sel was non-maritime as well, the Court said 
that it was within the power of the Common- 
wealth to regulate the rights, obligations and 
consequent liabilities of the parties by the com- 
pensation law and held that such regulation 
‘would not necessarily work material prejudice 
to any characteristic feature of the general mar- 
itime law, or interfere with the proper harmony 
or uniformity of that law in its international or 
interstate relations, 

So that it may now be said, in view of this 
latest decision considered in) connection with 
previous United States Supreme Court decisions, 
that the laws of the nation and state conflict, so 
far at least as workmen's compensation is con- 
cerned, when the injury received by the work- 
man has its origin in a risk strietly maritime in 
its nature and not otherwise. Therefore, all 
injuries occurring on land, on docks or wharves, 
and vessels which as vet are not completed, 
although riding on navigable waters while in 
process of being completed, are within the juris- 
diction of the compensation statute. 


DECREE OF THE SUPREME JUDICIAL COURT. 


No. 7655. 


Kdward Gillard, 
Bethlehem Shipbuilding Corp.. Emplover, 
UC. S. Mutual Liability Insurance Co., Insurer, 


This is a proceeding under the Work- 
men’s Compensation Act. The case was heard by a 
board member, who stated as agreed facts that the 
employee received an injury in the course of and 
arising out of his employment on the ship “Cohasset” 
on November 14, 1918S. and that the employer jad 
knowledge of the injury, He then stated that the 
questions were: “(1) The insurer contends that the 
injury occurred on a ship in navigable waters and 
therefore the board is without jurisdiction, and (2) 
Dependency.” The board member made report of the 
evidence, found that the injury “occurred On = nav- 
igable waters,” and ruled that the case was not within 
the jurisdiction of the board and dismissed the claim, 
The industrial accident board on review stated the 
“Questions” to be: “(1) Jurisdiction and (2) De- 


pendency,” found that the “report of the Board Mem- 
ber contains all the material evidence’ and affirmed 
the ruling of the board member on the jurisdictional 
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ground. The case then came before the Superior 
Court. Where a decree was entered reciting that it 
“was agreed by the parties that at the time of the 
injury for which Compensation is sought. the em- 
ployee was engaged in the work of the original con- 
struction of a vessel which had = theretofore been 
launched” and adjudging “that the work of the 
employee at the time of said injury was non-maritime 
in its nature.” and ordered the insurer to make pay- 
ments to the two minor children of the deceased em- 
ployee at the rate of ten dollars per week. If was 
agreed that the wages of the employee were sutli- 
ciently large to entitle total dependency to that sum 
as the maximum. 

The original claimants were Annie M. Gillard, al- 
leged widow, and Jessie and George (. Gillard, minor 
children. During the hearings before the board 
member Annie M. Gillard withdrew as claimant, leav- 
ing the minor children as the only claimants. 

The reported evidence, which was not contradicted 
in any particular and which manifestly formed the 
basis of the findings of fact of the board member and 
to which resort may be had as background for the 
findings of the industrial accident board, was in sub- 
stance that the ship, “Cohasset” was launched on 
November 3, 11S. at the Quinevy vard of the Fore 
River Shipbuilding Corporation inte the Fore River, 
which is navigable water: that the ship then was 
towed around the dock, to which it was tied with 
Manila and steel wire lines: that a portable gangway, 
Which was lifted over the side of the ship and which 
Was not secured in any way except by its own weight, 
Was put on board for workmen to get on and off the 
ship: that the ship was then about seventy-five per 
cent. completed, no engines, boilers or machinery ex- 
cept some piping being then installed: that all these 
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were put into the ship while she was tied up to the | 


dock: and that after completion the ship was deliv- 
ered to the government, and that the emplovee was 
doing some kind of carpentering work in connection 
With the completion of the ship while she was to that 
end tied up to the dock, 

The words of G. L. 152. s. 1 are that “Em- 
ployee’ as used in the act, means “Every person in 
the service of another under any contract of hire, 
express or implied. oral or written, except masters of 
and seamen on vessels engaged in interstate or for- 
eign commerce.” 

The words of the Workmen's Compensation Aet, 
now G. LL. « 152. formerly St, W111. 751. are broad 
enough in their scope to include maritime torts ex- 
cept and so far as jurisdiction of the General Court 
of Massachusetts ino that particular is excluded by 
the grant of power to the United States in “all cases 
of admiralty and maritime jurisdiction.’ U.S, Con- 
stitution, Art. TET. s. 2. Art. 8S.) In several in- 
stances jurisdiction under the Workmen's Compen- 
sation Act over an injury whieh might have been 
argued to be maritime in its nature was taken with- 
out the point being raised. discussed or thought. of. 
Gillews Case, 215 Mass. 96. Brightman's Case, 220 
Mass 17. Case, 224 Mass. 554. The 
only significant point in this connection is that by a 
verbal interpretation of our Workmen's Compensa- 
tion Act, apart from constitutional considerations, 
muiritime torts are included, Dormans Case, 236 Mass. 
oSo, OM. Although these words are broad enough. 
as mere matter of grammatical construction to in- 
clude strictly maritime torts exelusively within ad- 
miralty jurisdiction, yet it is familiar law (to quote 
the words of Chief Justice Knowlton) that “a statute 
Which would be unconstitutional as applied to a cer- 
tain class of cases, and is constitutional as applied to 
another Glass, may be held to have been intended to 
apply only to the latter class, if this seems in har- 
mony With the general purpose of the Legislature.” 
Attorney General Electric Storage Battery Co., 1S8 
Mass. 289, 241. Manchester y. Hopkin, 237 Mass. 434, 
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440. Lnited States vy. Standard Brewery, 251 
S. 210, 220. The Workmen's Compensation Act, 
therefore, must be and is interpreted as intended only 
to operate upon the classes of employment and in- 
jury within the jurisdiction of the General Court, 
Gn the other hand the words of the act and its chief 
nim rendered the conclusion irresistible that the Gen- 
eral Court intended to make the act applicable to all 
classes of injuries therein described which are within 
its jurisdiction, “The statute is as broad as the 
jurisdiction of the Commonwealth.” Treas- 
urer and Receiver General, 207 Mass. 360, 

In none of the cases which have come before us 
since the decision of Southern Pacific Co. ve Sensen, 
UL S. 205. have we undertaken to delimit the 
jurisdiction of the Commonwealth under the Work- 
men’s Compensation Act further then to apply te 
specific cases the principles of that decision as we 
understood them. ve Mass, 315, 
S.C. 2360 Mass. 225. Sterling’s Case 253 Mass. 
Proctor ve Dillon, 2360 Mass. 5388. 544. 545. Sterling 
vy. Frederick Leyland & Co. Ltd... 242 Mass. The 
language of that act. in view of its beneficent pur- 
pose, ought not to be narrowed any further than 
jurisdictional bounds demand, 

So far as our own decisions are concerned, we are 
quite at liberty to extend the Workmen's Compensa- 
tion Act to any case to which it is applicable under 
the adjudications of the Supreme Court of the United 
States, and it is our duty so to extend it in order to 
effectuate the intention of the Legislature, 


It seems to us that the case at bar is indistinguish- 
uble on its facts from those in Grant NSiith-Porter 
Conv. Rohde, 257 US. 469. There was a preceeding 
in admiralty to recover damages for personal injuries 
to an emplovee while at work as carpenter on a par- 
completed vessel Iving at dock, in navigable 
waters within the state of Oregon. In that State 
there was operative a Workmen's Compensation Act, 
Which in effect gave both to emplover and employee 
an option to accept or reject the law and which, if 
not rejected, made the relief afforded thereby to the 
einplovee in lien of all claims against his employer 
for injuries or death, with exceptions not here rele- 
vant. Neither the employer nor employee took the 
steps necessary to reject the act and thereby both 
came Within its operation. It was held that al- 
though the injury was maritinie because occurring 
in navigable waters, nevertheless the exclusive 
tures of the Oregon Workmen's Compensation Act 
applied and abrogated the right to recover damages 
in an admiralty court which otherwise would exist. 
It was said, 2O7 U.S. 475-476. that the contract for 
the coustruction of a vessel “was non-maritime.” and 
although the incompleted structure upon which the 


aecident occurred was lying navigable waters, 
neither Rohde’s (the emplovee’s) general employ- 


ment, nor his activities at the time had any direct 
relation to navigation or commerce, Thames 
boat Co. The Schooner “Francis McDonald.” 254 
U.S. 242. The injury was suffered within a State 
Whose positive prescribed an exclusive 
remedy therefor. And as both parties had accepted 
and proceeded under the statute by making payments 
to the Industrial Accident Fund it cannot properly 
he said that they consciously contracted with each 
other in contemplation of the general system of mati- 
time law, Union Fish Company v. Lrickson, 248 U. 
BUS. Under such circumstances regulation of the 
rights, obligations and consequent liabilities of the 
parties, as between themselves, by a local rule, would 
not necessarily work material prejudice to any char: 
acteristic feature of the general maritime law, oF 
interfere with the proper harmony or uniformity 
of that law in its international or interstate reli- 
tions. Southern Pacific Co, Jensen, 244 U. 8. 2095 
Western Fuel Co. y. Garcia, ante, 258. "The sen- 
eral doctrine that in contract matters admiralty juris- 
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diction depends upon the nature of the transaction 
an! in tort matters upon the locality, has been so 
frejuently asserted by this court that it must now be 
treated as settled. The Workmen’s Compensation 
Law of Oregon declares that when a workman sub- 
ject to its terms is accidently injured in the course 
of his employment he ‘shall be entitled to receive 
from the Industrial Accident Fund hereby created 
the sum or sums hereinafter specified and the right 
to receive such sum or sums shall be in lieu of all 
claims against his employer on account of such in- 
jury or death. In Western Fuel Co. v. Garcia, supra, 
(257 U. S. 283) we recently pointed out that, as to 
certain local matters regulation of which would 
work no material prejudice to the general maritime 
law. the rules of the latter might be modified or 
supplemented by state statutes. The present case is 
controlled by that principle. The statute of the State 
applies and defines the rights and liabilities of the 
parties. The employee may assert his claim against 
the Industrial Accident Fund to which both he and 
the employer have contributed as provided by the 
statute, but he cannot recover damage in an admir- 
alty court. This conclusion accords with Southern 
Pacific v. Jensen, 244 U. 8. 205; Chilentes v. Lucken- 
bach SN. S. Co., 247 U.S.3872; Union Fish Co. v. Erick- 
son, 24S 308; Knickerbocker Ice Co. v. Stewart. 
253 U. S. 149. In each of them the employment or 
contract was maritime in nature and the rights and 
liabilities of the parties were prescribed by general 
rules of maritime law essential to its proper har- 
mony and uniformity, Here the parties contract with 
reference to the state statute; their rights and lia- 
bilities had no direct relation to navigation, and the 
application of the local law cannot materially affect 
any rules of the sea whose uniformity is essential.” 


Our Workmen's Compensation Act differs in no 
essential particular from the Oregon act as described 
in the opinion in the Rohde case, so far as affects 
the case at bar. An employer who becomes insured 
according to our Workmen’s Compensation Act is 
required to give notice thereof to his employees, 

. L. @. 152, s, 21, to those who thereafter enter his 
employment, s, 22, and the employee is held to have 
Waived all his common law rights of action if he 
docs not within a specified time give to his employer 
Wriiten notice that he claims such rights, s. 24, and 
the filing of a claim under the act or acceptance of 
payment from the insurer or submits to a hearing 
coustitutes also a release by the employee to his in- 
sured employer, s. 23. The employer who insures 
under the act is relieved from all statutory liability 
undvr the employers’ liability act. G. LL. ¢. 152, s. 
6S. Thus it is wholly optional with both the em- 
ployer and the employee whether to become subject 
to the act or to stay out of it. Each has an absolute 
choice to act according to his own conceptions of 
his interests. Only when both concur in accepting 
it, does the act become operative. When both em- 
ployer and employee exercise their option to accept 
the provisions of the act, a method of accident in- 
surance according to schedule established by the act 
for cil injuries sustained by the employee, including 
deaii: arising out of and in the course of his em- 
ployment, is substituted for common law and other 
Statitory rights and liabilities for such injuries and 
deat. Young vy. Duncan, 218 Mass. 346. The pur- 
Pose of the General Court by the Workmen’s Compen- 
Sation Act was to take away from employees, who be- 
com subject to its provisions by failing to give notice 
of « reservation of their common law rights, all 
other remedies against any insured employers for 
injuries arising out of and in the course of their 
employment, and to substitute the wider right of 
com)ensation under the act. The remedies provided 
‘der the Workmen’s Compensation Act are exclu- 
Sive ofall other relief and obligation to employees 
4nd employers who voluntarily adopt its provisions. 


White v. lL. 1'. Slattery Co., 236 Mass. 28. Zygmun- 
towicz v. American Steel & Wire Co.. 240 Mass. 421. 
McDonnell vy. Berkshire Street Railway, 243 Mass. 


The circumstance that in Oregon both parties con- 
tribute to an industrial accident fund, while under 
our act the employer alone incurs expense by _ be- 
coming insured in accordance with G. L. c. 152, s. s. 
52 to 65, both inclusive, seems to us immaterial to 
the issues here depending. So also is the express 
provision of that act including shipbuilding. Our 
act is equally operative upon that branch of industry 
although not specified. There is no essential differ- 
ence between the words of that act, that rights 
thereunder shall be “in lieu” of other claims, and the 
terms of our act in making remedy thereunder ex- 
clusive of all others against the employer. See in 
this connection State Industrial Commission of New 
York v. Nordenholt Corp., 258, U. S., 42 Sup. C’t, Rep. 
473. Western Fuel Co. v. Garcia 257 U. S. 283. New 
Bedford Dry Dock Co. v. Purdy, 258 U. 8S. 96. Nether- 
lands American Steam Navigation Co. v. Gallagher, 
282 Fed. 171, 189, C. C. A. See, however, Hoof v. 
Pacific American Fisheries, 279 Fed. 867, C. C. A. 

As we understood the decision in Grant-Smith- 
Porter Co. vy. Rohde, 257 U. 8. 269, it is precisely ap- 
plicable to the facts of the case at bar. It follows 
that jurisdiction of the case at bar is vested in the 
tribunals of this Commonwealth under the Work- 
men’s Compensation Act and under the Constitution 
of the United States. 


It was the duty of the judge of the Superior Court 
to enter such decree as the law required on the facts 
found even though contrary to the decision of the 
industrial accident board. MecNicol’s Case, 215 Mass. 
497, 592, Bell’s Case, 238 Mass. 46, 52. Therefore, 
he was entirely within his judicial function in re- 
versing the rulings of law of the board member and 
of the industrial accident board as to jurisdiction, 
which may well have been made before the decision 
in the Rohde Case came to their attention. 

The insurer contends that the record does not war- 
rant a decree for the dependents because there is no 
finding that the employee elected to come under the 
act, or that he was not injured by his own serious 
and willful misconduct. There is nothing in these 
contentions. The insurer raised no such points be- 
fore either the board member or the industrial acci- 
dent board. The report of which stated ively 
that the questions raised were (1) jurisdiction and 
(2) dependency. The insurer must be taken to have 
waived all other questions and cannot raise them 
now for the first time. If there was any mistake in 
the record, appropriate proceedings for its correction 
should have been taken seasonably. Doherty's Case, 
222 Mass. 98. 


The suggestion that there was informality in en- 
tering the case in the Superior Court made for the 
first time in this court also comes too late. That 
court had jurisdiction of the cause and the parties. 
Paige v. Sinclair, 237 Mass. 482. 

There is no express finding of fact concerning de- 
pendency of the minor children. That is stated both 
by the board member and the industrial accident 
board to have been one of the “questions” presented 
by their decision. Neither made any decision of that 
question. It seems pretty clear that dependent minor 
children are conclusively presumed to be wholly de- 
pendent upon the father with whom they live in the 
absence of claim by a widow. G. L. ¢. 152, s. 32 (¢). 
MecNicol’s Case, 215 Mass. 497. Murphy's Case, 224 
Mass. 592, 595. Gritta’s Case, 236 Mass. 204. The 
fact of dependency may have been agreed in the Su- 
perior Court as basis for the decree. However that 
may be, the insurer has not argued this point and 
therefore, under the familiar general rule, it nfust be 
treated as waived. Commonwealth v. McCue, 121 
Mass. 358, 360. Jasigi vy. Shea, 148 Mass. 538. Swan 
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vy. Boston Elevated Railway, 188 Mass. 405, Chiap- 
pint v. Fitsycrald, 191 Mass. 599, 
Decree Affirmed. 
- 


“NOTHING BUT THE TRUTIL.”’ 


Tne gullibility of man is limited only by the 
scope of his imagination, although it is in some 
measure modified by the degree of intelligence 
which he possesses. ‘‘In some measure’? we say 
advisedly, for we know that in fields which le 
outside his exact knowledge even the most intelli- 
gent of men will often hold reason in abeyance 
and believe that which he wishes to believe, or 
that which appeals to his faney, his imagination, 
or that innate love of the mysterious which lies 
in all of us. Thus we have the examples of 
Bishop Berkeley exploiting his tar water, George 
Washington (so it is said) purchasing from 
Elisha Perkins a pair of metallie tractors for 
family use, and in our own more enlightened 
day countless numbers seeking health through 
the many irregular methods that we are all 
aware of. 

As each extravagant claim and each unwar- 
ranted belief is promulgated, however, there is 
always that large number of reasoning individ- 
uals who, either through natural wisdom or ex- 
act knowledge, know that these claims and_ be- 
liefs are unsubstantial and faulty. It is through 
these persons that the acceptance or rejection of 
unusual ideas should come, and it is by them 
that the minds of the people should be directed 
into the proper channels when occasions of 
doubt, or bewilderment, or spurious belief are 
likely to arise. 

It is inconceivable to believe that our daily 
press should not have men of this caliber inti- 
mately concerned with the directing of its pol- 
icies; it is also inconceivable to believe that our 
press, for the sake of presenting the spectacular 
to its readers, or for more baldly commercial 
reasons, should print as news or advertisement 
statements, in the guise of fact, which may be 
detrimental to the public interest. Inconceiv- 
able or otherwise, we must acknowledge that this 
is done. 

Editorial policies and news and advertise- 
ments we find are conveniently separate, for 
the advertising pages of a newspaper which, 
editorially, professes great interest in the publie 
welfare, will flaunt proprietary gland prepara- 
tions before our eyes, and in the news section we 
will find considerable concern exercised lest 
Lord Carnarvon’s insect bite might be the im- 
perial punishment of a long dead Pharaoh, al- 
though, in another section of the same issue, we 
may read a denial of this possibility. ‘‘Let not 
thy right hand know what thy left hand doeth’’ 
might almost be adopted as a motto by many 
publications, 

There is great power for harm in such state- 
ments and advertisements, and we have seen 
too much of this loose thinking and unserup- 


ulous advertising lately. The newspaper is the 
most powerful instrument in the world for 
shaping public opinion, and its responsibilities 
are too great to be taken lightly. Quotations 
concerning the power of the pen are hack- 
neyed, but it is very near the truth to say that 
high-minded and _ public-conscienced editorial 
staffs are more valuable than college faculties. 


SYPHILIS. 


SALVAR-AN by no means solved the problems 
of preventing and curing syphilis. The dangers 
involved in the use of the preparation have been 
greatly lessened by the more recent and im- 
proved modifications, The newer and simpler 
forms of administration have made possible a 
much wider use of the remedies. The results 
are that in the larger clinics fewer cases of early 
syphilis are seen than was formerly the ease. 
The lesions by which the disease is spread are 
more promptly controlled. The educational 
methods pursued during the war and afterward 
have tended to bring about a realization of the 
dangers involved in the acquisition of syphilis 
and a more prompt and ready acceptance of 
treatment. 

But that all these factors have minimized ihe 
later manifestations of syphilis is by no means 
certain. Congenital syphilis persists. The 
manifestations in the cardio-vascular system 
and in the central nervous system are thought 
by many not to have decreased. This apparent 
failure to cut down the occurrence of these most 
distressing conditions is due in part to better 
diagnostic methods. But without question the 
late manifestations have not decreased as have 
the earlier symptoms. 

The general practitioner of today is able to 
do much to suppress promptly the early lesions. 
But the imperative obligation remains to pre- 
vent the spread of the disease to succeeding 
generations and to organs, the involvement of 
which may produce years of physical and men- 
tal impairment————" 

The discussion of this subject in a series of 
short papers at the annual meeting of the S:!- 
folk District Medical Society on April 25 ougiit 
alone to be of great interest to all physicians, 
who will be weleomed whether or not member's 
of the Society. But the review of the subject 
of the treatment of syphilis, past, present ari! 
future by one of such experience, sound judy 
ment and breadth of vision should by itself a:- 
tract a large audience to hear Dr. Abner Post. 


HNEARINGS BEFORE THE BOARD OF 
REGISTRATION IN MEDICINE. 


On April 4, this Board considered several 
complaints relating to irregular practice, rang- 
ing from suspected criminal abortions to failure 
to report birth returns. 
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Attendance at these hearings demonstrates the 

disadvantage of not having skilled investigators 
ander the control and direction of this Board, 
for the complainants often assume that the 
Board will engage actively in the complicated 
processes involved in detective work and the 
preparation of evidence. In order to secure the 
best results, proper investigators should be pro- 
vided. The Board could discharge its functions 
much more satisfactorily if it could act purely 
as a court and leave the procedures involving 
the presentation of evidence and cross-exami- 
nation of witnesses to experts. 
_ The problems presented by alleged criminal 
or unethical acts are often complex and difficult 
to pass upon, and it would be far easier for this 
Board to act in a judicial capacity if not handi- 
eapped by having to meet the opposition of 
adroit and well-trained lawyers. Although 
handicapped in having oftentimes to act as in- 
vestigator and prosecutor, it is evident that 
there is a definite purpose in the minds of the 
members of the Board to adhere strictly to an 
impartial attitude and give due importance, pro 
and con, to all the testimony submitted. 

In their recent hearing it was clearly shown 
that the action of the members was lenient, for 
the acknowledgment of error and promise to 
reform led to the decision that merciful action 
would not impair justice. 

Repeated failures to report births has led 
authorities responsible for our vital statistics to 
ask for definite action in dealing with careless 
doctors. If compliance with the law is not 
shown in the future, some physicians will have 
to arrange for an enforced vacation. 


FIXING REQUIREMENTS FOR 
SPECIALISTS. 


Tux American College of Surgeons is setting 
a stundard minimum requirement for qualifica- 
tion as a Fellow in the College. Doubtless there 
are some surgeons qualifying as Fellows who 
are not of the highest calibre, but a certificate 
frou, the College guarantees at least some train- 
Ing »f the possessor. Why should not the vari- 
ous societies of specialists—for example, the 
eye, ear, nose and throat surgeons—establish a 
~Mininum standard for qualification to practice 

In ¢ich individual specialty? Is not a tonsil- 
lectimy or a septum operation well done just as 
difficult as an appendectomy ? 

Tie roll of membership in each smaller college 
should be published widely, and made easily 
accessible to the public. It would be a great 
com ort for a patient to know that in a ‘‘special- 
ist's’’ office he was seeing a real specialist. 


NEW “‘CURE”’ FOR BALDNESS. 


Ir Is difficult for us to understand how it is 
Possible to convert ‘*by hydrolysation the con- 


stituents of keratin, the primal basis of hair 
and nails,’’ into a substance that when adminis- 
tered by mouth will stimulate the growth of 
hair. Yet such a preparation, ‘‘ Tumagsolan.’’ 
is seriously described in a reputable British 
medical journal as a remedy for baldness! 

It is our belief that the ‘‘constituents of 
keratin’’ are already found in ordinary diets— 
and that the production of keratin by the body 
is the essential process—rather than the absorp- 
tion of fresh ‘‘constituents.’’ We should like 
to learn the price of Humagsolan per bottle! 


LEGISLATIVE MATTERS. 


COMPULSORY VACCINATION LAw, 


The New Hampshire House of Representatives 
has passed the bill which provides for repeal of 
the law which requires vaccination of school 
children, after a bitter contest. There is no 
reference to the action of the Senate in the 
report. 


Miscellany. 


SURGICAL SECTION MEETING OF THE 
BOSTON MEDICAL LIBRARY, IN CON- 
JUNCTION WITH THE SUFFOLK DIS- 
TRICT MEDICAL SOCIETY. 


Ar the Surgical Section meeting of the Boston 
Medical Library, in conjunction with the Suf- 
folk District Medical Society, held at the Boston 
Medical Library, on March 28, the Society was 
addressed by Dr. Howard Lilienthal, of New 
York, who gave ‘‘A Review of What Surgery 
Can Accomplish in Diseases of the Thoracic 
Organs.’’ Dr. Lilienthal first reviewed the phys- 
ical conditions in the closed thorax and their 
modification on opening it, and gave it as his 
opinion that under proper precautions the tech- 
nical difficulties and dangers of an intrathoracic 
operation need be no greater, if as great, than 
those attending an abdominal operation. The 
key to success lies in preventing collapse of the 
lung and violent flapping or oscillation of the 
mediastinal organs by placing the patient in 
a negative pressure chamber or by employing 
positive pressure inhalation anesthesia by the 
intra-tracheal or intra-pharyngeal tube, or even 
by the closed face mask method. The speaker 
emphasized the fact that perfectly satisfactory 
results could be attained by the simplest appa- 
ratus such as a Paquelin cautery bulb. In 
empyema the oscillation of the mediastinum does 
not occur when the chest is opened, on account 
of the pleural thickening and adhesions. 

Dismissing empyema as a _ lesion whose 


treatment is now fairly satisfactory, Dr. 
Lilienthal discussed lung abscesses, divid- 
ing them into the embolic and _ inhala- 
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tion types. The early diagnosis before rup- 
ture into the bronchus may be very difficult, but 
a clue is sometimes given by the foul odor of the 
breath before the appearance of sputum. The 
speaker strongly advocated early drainage of 
abscess by thoracostomy before it had ruptured 
into the bronchus. After such rupture there 
is usually no need for haste, and in a certain 
number of eases Nature will effect the cure 
relatively unaided, or artificial pneumothorax 
may be a great help. After bronchial rupture, 
external drainage may be postponed for a con- 
siderable time while these methods are tried. 
The exploration of lung abscesses by the hollow 
needle through the chest wall was strongly con- 
demned as likely to lead to infection of the 
pleural cavity or of the intermuscular planes of 
the parietes, but where this procedure is neces- 
sary the danger may be lessened by the injec- 
tion through the needle of a little aleohol before 
and during its withdrawal. The danger of a 
tension pneumothorax occurring either through 
rupture of a bronchus into the pleural cavity or 
a traumatie opening of the chest wall with the 
formation of a valve was strongly emphasized, 
together with the immediate relief obtained by 
the release of tension by paracentesis. 

Dr. Lilienthal then spoke of the etiology and 
pathology of bronchiectasis and outlined his 
practice in examining these cases first with the 
bronchoseope to determine the exact condition, 
and treating many of them by local disinfection, 
which is not a serious ordeal, and gives tem- 
porary relief. ‘ Permanent drainage by thora- 
costomy and opening the bronchiectatie cavities, 
with establishment of a permanent fistula, was 
highly commended, and in some eases the con- 
dition may heal to such an extent that the fistula 
ean be closed. In selected cases lobectomy may 
be justified, in spite of its very high mortality 
which, the speaker said, was 50 per cent. in his 
own cases. He described the desperate condi- 
tion of these patients, who were a nuisance to 
themselves and society on account of the terrible 
odor associated with the condition, and said that 
an operation which promised a cure, even at the 
expense of very high mortality, was amply justi- 
fied. In this connection, he emphasized the very 
high mortality attending radical resection of 
the stomach for ulcer or carcinoma, which, nev- 
ertheless, does not deter physicians from recom- 
mending these operations. The technic of lobee- 
tomy was described. 

The speaker briefly mentioned the surgery of 
pulmonary tuberculosis, the freeing of adhesions 
to permit collapse by pneumothorax, the oceca- 
sional performance of lobectomy, and the col- 
lapse of the chest wall by wide rib resection. He 
was enthusiastic over the good results of pneu- 
mothorax in suitable eases. 

Dr. Lilienthal then considered the surgery of 
malignant neoplasm of the lung, which begins 
either in the parenchyma of the organ or at the 
bifureation of a secondary bronchus. 


In both 


- 


these situations, it was his opinion that these 
eases, if diagnosed comparatively early, offered 
as good an opportunity for radical removal and 
cure as does malignant disease in some other 
apparently more accessible regions of the body. 
The meeting was largely attended by mem- 
bers of the Suffolk and other district societies, 
and the address was listened to with the greatest 
interest. It was discussed by Dr. F. T. Lord, 
Dr. Horace Binney, Dr. John B. Hawes, 2d, and 
Dr. Wyman Whittemore. The many excellent 
stereopticon slides contributed much to the un- 
derstanding of the speaker’s remarks. 


ESSEX SOUTH DISTRICT MEETING. 


A meeting of the Essex South District Medical 
Society was held at the Lynn Hospital on April 
3, at 5 P.M., with eighty in attendance. The 
following cases were demonstrated by members 
of the staff from 5.30 to 7 o’clock: 

Arthrodesis of Elbow, Spontaneous Fracture 
of Femur, Dr. Harvey Newhall. 

Gas Bacillus Infection, Dr. Loring Grimes. 

Intestinal Obstruction, Dr. George H. Kirk- 
patrick. 

Some Clinical Experiences with Radium, Dr. 
Orrin C, Blair. 

Pericarditis with Effusion; Purpura; Menin- 
gitis, Dr. Ralph E. Bicknell. 

Double Torsion of Cord, Ureteral Calculus, 
Dr. Harold Johnson. 

Cor. Bovinum; Carcinoma of Stomach, Dr. 
W. L. Hearn. 

Dentigerous Cyst of the Superior Maxilla, Dr. 
M. C. Smith. 

X-ray demonstrations, Dr, Ester M. Sunde- 
lof, Demonstrations in Laboratory, Dr. Maurice 
T. Briggs. 

Dinner, at seven o’clock, was followed by an 
essay on ‘‘Influenza Pneumonia,’’ by Dr. Chan- 
ning Frothingham, Boston. Adjourned at 10 
P.M. 

W. T. Hopkins, Reporier. 


WORCESTER DISTRICT MEDICAL 
SOCIETY. 


A meeting of the Society was held at Memorial 
Hospital, Worcester, on April 11, at 8 p.m. The 
program was as follows: 

Observations on the Transfusions of }}!0o0d, 
Dr. Donald Adams. 

Deformities of the Pelvis in Pregnaney (x-ray 
plates), Dr. Joseph O’Connor. 

Lymphosarcoma Treated by X-Ray (case re- 
port), Dr. Philip H. Cook. 

The Placental Infarct and Its Relation to the 
Etiology of Deformed Babies, Dr. John Talbot. 

Brown-Séquard Paralysis Following Cervical 
Fracture and Dislocation, Dr. Benjamin T. Bur- 
ey. 


—— 
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Brain Abseess of Nasal Sinus Origin (case 
report and demonstration of pathological speci- 
men), Dr. Gordon Berry. 


A Brief Report on the Use of Insulin, Dr. 
Oliver Stansfield. 


A meeting of the Censors will be held on 
Thursday, May 3, at 4 P.M., at the Worcester 
Publie Library, Elm Street. 

Geo. E. Emery, President, 
A. W. ATwoopn, Secretary. 


MEDICAL NOTES FROM THE NUTRITION 
INSTITUTE FOR DELICATE CHILDREN. 


Tue Fall River Institute on the Nutritional 
Problems of Children was held from February 
Sth to the 21st. There were sixty-five persons 
who took the course, including a number of 
physicians, six of whom volunteered for service 
in nutrition classes. The Rotary Club was re- 
sponsible for planning and organizing the insti- 
tute, and twenty-three child-helping organiza- 
tions of the city cobperated in the undertaking. 
Both publie and parochial schools entered heart- 
ily into the nutrition program. The best results 
were secured in an orphanage which has now 
started to equal the record of five orphanages 
in other cities which have entirely done away 
with malnutrition among the children in resi- 
dence. Students were in attendance from all 
the social groups of Fall River and from Bos- 
ton, Portland, Me., and Colorado Springs. 


A new feature at the institute held at Newark, 
N. J.. from Mareh 5th to 17th, was the broad- 
casting by radio of Dr. Wm. R. P. Emerson’s 
address on ‘‘The Malnourished Child.’’ Many 
letters have come to him from persons in various 
parts of the country who were interested in the 
subject by this means. There were 115 full-time 
students in the course, besides a number of 
special workers who attended part time. Two 
nutrition workers who will spend the summer in 
Labrador with the Grenfell Association were in 
attendance. Among the visitors were Miss Scott 
of the Canadian Patriotic Fund, who will assist 
in the Richmond Institute, and Miss MeMullin, 
of Rochester, who was on her way to take a 
position as supervisor of nutrition classes in 
Honolulu. Dr. Charles Hendee Smith of Belle- 
vue Hospital in New York City spoke on ‘‘ Mal- 
nutrition and Tubereulosis.’’ Dr. Herben, who 
took the course at Rochester, told of her chain 
of classes in connection with the work of the 
Tubereulosis Association of New York City; 
Dr. Don C. Bliss, superintendent of public 
schools in Montelair, New Jersey, reported on 
the nutrition program in that city, which has 
reduced the percentage of malnutrition in that 
city from 30% to 14%. Mrs. Ethel MeC. Hen- 
driksen spoke on the work in Rochester, which 
has the most extensive program in operation in 
both publie and parochial schools. In that city 


all the school principals and all teachers of 
physical education have taken the institute 
course of training. The Newark meeting was 
in charge of the New Jersey Tuberculosis 
League, Inc. Dr. Emerson addressed the medi- 
cal societies of Passaic and Newark. 

From Honolulu came a report of the intro- 
duction into the territorial legislature of an act 
to provide $24,000 to support the nutrition pro- 
gram until funds can be secured by the school 
authorities for this purpose. 


IS AMERICAN YOUTH MORE COWARDLY ? 


The tragic death of a boy, aged 15, at the 
Blue Coat School, left the disturbing impression 
that his act of suicide was due to some cruelty 
practised upon him by his companions. The 
result, however, of an exhaustive inquiry com- 
pletely disproved this aspect of the ease. Much 
comment was also caused that a boy of so young 
an age should have destroyed his life. And yet 
a reference to the Registrar General’s Returns, 
shows that eases of the kind are not infrequent, 
both among boys and girls. Inquiry generally 
elicited that some domestic incident was the 
eause of the act, such as punishment for an 
offence. In 1920, nevertheless, 42 boys under 
fifteen and 44 girls committed suicide. In this 
series thirteen boys drowned themselves, and 
two used cutting or piercing instruments, while 
28 girls drowned themselves, and in three eases 
cutting instruments were used. The other means 
resorted to, both by boys and girls, were various. 
In every instance it may be assumed that the 
underlying cause of the act was a hyper-sensi- 
tiveness which magnified into a grievance some 
trivial incident which for the time being dis- 
turbed the order of the lives of these young 
children. In this respect they were abnormal, 
and their mental balance passed out of control. 
—Medical Press. 


ZINC POISONING. 


The London Lancet reports a sudden outbreak 
of illness in a large institution near London, 
due to the use of galvanized iron vessels in cook- 
ing fruit. 

In this case apples were stewed in the con- 
tainers, and shortly thereafter those partaking 
complained of dizziness, sickness, or a feeling of 
sickness, colic, and tightness in the throat. Ex- 
amination of the stewed apples showed that they 
contained 7 gr. of zine oxide per pound, this 
being equivalent to 25 gr. of hydrated zine 
sulphate, or about the emetic dose (10-30 gr.). 
The action of the vegetable acids on the metal 
was no doubt the cause of the accident. The 
possibility of such occurrences should be recog- 
nized and guarded against. 
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THE RESULTS OF EXAMINATIONS OF APPLICANTS ON REGISTRATION AS 
PILYSICIANS IN MASSACHUSETTS FOR THE YEAR 1922, 


The number of persons applying for registration through examination, for the first time this 
year, is 293, all of whom have been examined except 6. In addition there were 70 who had 
failed in previous examinations, making the total of applicants examined 357, as shown in 
the following table, with percentages: 


Applicants. Examined. Registered. Rejected. Percentage Rejected. 

March examination 3) 24 15 38 
May examination 26 18 13 50 
July examination 164 139 25 15 
September examination D7 28 29 m0 
November examination 26 

Additional special examinations 
for emergencies 1s 17 11 D 
Oot 247 110 41 


The following tabulation is based upon the results in the first examination of applicants 
during the year covered by this report: 


Medical institution granting Number Number Year of Graduation of 
the Degree. Examined Registered. * Rejected Applicants. 
Tufts tid 62 1910—20—22 
liarvard 30 39 
Middlesex College of Medicine 
and Surgery 35 19 


21—21—21—21—22— 
22—22—22—22—22— 


Boston University 19 19 
St. Louis College of 
Pbysicians and Surgeons ... 15 3 191S—20—20—21—-21—_ 
21—22—22—22—22— 
22—22. 
Foreign 13 9 1912—138—-17—19. 


Massachusetts College of 


Osteopathy 13 S 
Physicians & Surg., Boston 9 3 1912—15—16—20—20-- 
21. 
Johns Hopkins 7 q 
University of Vermont 7 q 
College of Physicians and Surgeons of Columbia Col. 5 5 
Yale 5 5 
Chicago College of Osteopathy 5 5 
University of Michigan 3 ‘ 
Kansas City University of Physicians and Surgeons 3 » 1920. 
Woman's Medical College of Pennsylvania 3 3 
Hahnemann, Philadelphia 3 
MeGill 3 » 1921. 
University of Maryland 9 1 1921. 
Cincinnati College of Medicine and Surgery 2 2 
University and Bellevue Hospital 2 9 
Jefferson Medical College » ” 
Dartmouth Medical College » » 
Bowdoin 2 ‘ 
University of Georgetown » 
State Univ. of lowa 2 2 
University of Denver 1 1 
University Southern California 1 1 
Kentucky School Medicine 1 an 1906. 
lioward 1 1 
Syracuse University 1 1 
Bellevue Hospital Med. Col. 1 1 
University Georgia 1 1 
University St. Louis 1 1 
American Medical Missionary College 1 1 
Temple University 1 1 
Ohio State University 1 1 
Rush Medical College 1 1 
Washington University, St. Louis 1 ae 1919. 
University West ‘Tennessee 1 aa 1914. 
Laval 1 ee 1912. 
Kansas City University 1 die 1922. 
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Medical Institution Granting the 
Degree. 


University of Nansas 

Physicians and Surgeons of Baltimore 
Chicago Medical School 

lniversity of Illinois 

saltimore Medical College 

University of Indiana 

Northwestern University 


Number Number Year of Gradua- 
Examined. Registered. tion of Rejected 
Applicants. 

1 1 

1 1918, 

1 1 

1 1 

1 1 

1 1 

1 1 


Tabulations showing number of first examinations and average rating of applicants from med- 
ical schools represented by not less than three applicants follow: 


Medical Institution Number Average 
Granting the Degree. Examined. Rating. 
Middlesex Coilege of Medicine 
Boston University ....ccccccese 19 $1.7 
St. Louis College of Physicians 
Massachusetts College of Osteop- 
Sb 15 73.5 
Physicians and Surgeons, Boston 9 69 


Medical Institution » Number Average 

Granting the Degree. Examined. Rating. 
University of Vermont......... 7 80.2 
College of Physicians and Sur- 


seons of Columbia College.... 83.9 
Chicago College of Osteopathy... 5 78.3 
University of Michigan......... 5 85.7 
Kansas City University, Physi- 

cians and Surgeons.......... 3 75.5 
Women’s Medical, Pennsylvania. 3 SO 
Hahnemann, Philadelphia....... 3 79.1 


The following tabulation shows the record of rejected applicants, and the institutions from 


which they were graduated: 


Name of Institution Granting the 
Degree. 
Middlesex College of Medicine and Surg. 


College Physicians and Surgeons, Boston 


Massachusetts College of Osteopathy 


Foreign 
99 


hhansas City University Phys, & Surgeons 
MeGill 

University of Maryland 

Kentucky School of Medicine 
Washington University 

University West Tennessee 

Laval 

City University 

lhysicians and Surgeons, Baltimore 


WEEKLY HEALTH INDEX. 


The Department of Commerce, Washington, 
Swumarizes the mortality reports from the 
largest cities of the United States as follows: 

Velegraphie returns from 69 cities with a total 
population of twenty-nine million for the week 
ening March 31 indicate a mortality rate of 
14.5 as against 14.0 for the corresponding week 


Number Times Registered 
Rejected. Rejected. on— 


Fifth examination. 


+ 


Third examination. 


Second examination. 


Second examination, 


Third examination. 


of last year. The highest rate (24.5) appears 
for Memphis, Tenn., and the lowest (7.5) for 
Akron, Ohio. The highest infant mortality rate 
(164) appears for New Bedford, Mass., and the 
lowest (18) for Cambridge, Mass. 

The annual rate for the 64 cities, which have 
sent in all weekly reports for 1922 and 1923, is 
16.2 for the thirteen weeks of 1923, against a 


rate of 15.2 for the corresponding period of 1922. 


Second examination, 


St. Louis College of Physicians and Surgeons 
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News Items. 


New Hospirau Openep.—The Leominster 
Hospital Association opened the new hospital 
building on North Main street for inspection 
Saturday and Sunday, April 14 and 15, from 
2to oP. M. 


JOURNAL oF MepicaL ResearcH.—Dr. Frank 
B. Mallory, director of the laboratory at the 
Boston City Hospital, and treasurer-elect of the 
American Association of Pathologists and Bac- 
teriologists, has accepted the editorship of the 
Journal of Medical Research. 


CHANGE OF OrriceE.—The Association for the 
Prevention and Relief of Heart Disease an- 
nounces the removal of its executive offices on 
April Ist to Rooms 1641-42, Penn Terminal 
Building, 370 Seventh Avenue, New York. 
Telephone, Longacre 2000. 


WEEK’s Deatrit Rare iw Boston.—During the 
week ending April 11 the number of deaths re- 
ported was 254, against 253 last year, with a 
rate of 17.19. There were 37 deaths under one 
vear of age, against 42 last year. The number 
of cases of principal reportable diseases were: 
Diphtheria, 53; scarlet fever, 72; measles, 178; 
whooping cough, 99; typhoid fever, 1; tuber- 
culosis, 39. Included in the above were the 
following cases of non-residents: Diphtheria, 
10; searlet fever, 9; measles, 2; tuberculosis, 5. 
Total deaths from these diseases were: Diph- 
theria, 1; scarlet fever, 1; measles, 2; whooping 
cough, 3; tuberculosis, 17. Included in the 
above were the following cases of non-residents : 
Tuberculosis, 2. 


AMERICAN ASSOCIATION OF PATHOLOGISTS 
AND BACTERIOLOGISTS.—At the joint convention 
of the American Association of Pathologists and 
Bacteriologists, the International Association of 
Medical Museums and the American Association 
of Immunologists, at the Evans Memorial on 
March 30, Dr. Theobald Smith was elected presi- 
dent of the Association of Pathologists and Bae- 
teriologists. ‘The other officers elected were: Dr. 
James Ewing of New York, professor at Cornell 
Medical School, vice president; Dr. F. B. Mal- 
lory, director of the laboratory at the Boston 
City Hospital, treasurer; Dr. H. T. Karsner, 
professor at Western Reserve University, Cleve- 
land, secretary. On the same evening the annual 
banquet was held at the Algonquin Club, and 
on the following day the session ended with a 
luncheon at the Evans Memorial. 


RECENT DEATHS. 
ALBERT Kipper PAGE, a fellow of the Massachusetts 


Medical Society, formerly a resident of Boston, died 
at Arlington Heights, April 3, 1923, aged 59. 


Miss HANNAH STANGER, 54, who has been the faith- 
ful door attendant at the House of Merey Hospital, 
Pittsfield, for 30 years, died there April 1, after a 
three days’ illness with pneumonia. She had been as- 
sociated with the hospital longer than any one else 
and hundreds of patients and visitors always will re- 
member the cordial greeting they received from “Han- 
nah” as soon as they entered the building. When 
she first went to work for the hospital it was on the 
opposite side of North Street and only a small insti- 
tution compared with what it is today. Miss Stanger 
was a member of St. Charles Church and active in 
its societies. 

Six physicians who are on the hospital staff acted 
as bearers at the funeral at St. Charles Church. They 
were Drs, Henry Colt, John B. Thomes, Thomas Hen- 
nelly, Maurice S. Eisner, I. S. F. Dodd and HL. J. 
Downey. 


Dr. ARTHUR VPepro Perry, who died April 1, at 
his home in Jamaica Plain, was born in Portland, Me.. 
April 5, 1858.) Hie was graduated from the Harvard 
Medical School in the class of iSS6 and until the 
time of his illness had practised in Jamaica Plain. 
After a year of study abroad, in 1897 he opened an 
office in Boston for the treatment of diseases of the 
skin. He served on the staff of the Boston City Hos- 
pital and Boston Dispensary and for a number of 
years had charge of the Dispensary in Jamaica Plain, 
Ile was visiting physician at the Infant Asylum, as 
well as one of the original staff of the Faulkner Hos- 
pital. 

Iie was a member of the Massachusetts Medical 
Society, and one time president of the Norfolk Dis- 
trict Medical Society, and a founder of the Clinical 
Club. He was a member and past: master of the 
Eliot Lodge of Masons. During the World War Dr. 
Perry served two and one-half years in the United 
States Army Medical Corps, receiving his officer's 
commission in August, 1916, and was a member of the 
Military Order of Foreign Wars. 

He is survived by his widow, formerly Mary Hale 
Cumings; a son, Roger Adams Perry, and a daughter, 
Mary Louise Perry. There also are three surviving 
brothers, Rev. Lawrence Perry of Hingham, Dr. Fred 
M. Perry of Framingham, and Philip E. Perry of Lex- 
ington; and a sister, Miss Mary M. Perry of Jamaica 
Plain. 


Correspondence. 


BREAST-FEEDING. 
Wr. Editor: 

The Massachusetts Department of Public Health is 
planning a “Baby’s Rights Campaign,” to begin May 
6G. The purpose of this campaign is not only to stress 
the importance of breast-feeding, but also to broad- 
cast to mothers helpful information to which they 
might not have had access before. 

It might be thought that upon such a subject as 
breast-feeding the last word had been said and that 
the practice would be universally insisted upon by 
all physicians in charge of young infants and, further- 
more, Willingly adopted by the mothers. It seems 
to be a fact, however, that breast-feeding is not prac- 
tised as it should be; and for this state of affairs 
some responsibility rests with physician and nurse 2s 
well as with patient. 

This responsibility is a serious one. The death 
rate among bottle-fed babies is more than five times 
as great as in the case of breast-fed babies. This 
being so it is well worth while to make an unusual 
effort to interest the public in the importance of 
breast-feeding. Physicians, nurses and health ofli- 
cers must be the ones to do this, 
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There are various reasons why so many mothers. ~ 


American mothers. do 


not nurse their 
balies. These reasons are not always selfish ones, 
t are sometimes so. The medical evidence seems 
+, s<bow that most of the reasons back of weaning 


the baby early are net valid. They run the gamut 


fro. well-meant advice of relatives or neighbors to 
« ish indulgence in social pleasures. It would seem 


that if the mother realized to the full the importance 
of breast-feeding te her baby she would be slow to 
rin counter to her physician's advice in this regard. 
ith the help of the pediatricians on its Advisory 
7 the Massachusetts Department of Public 
Health has prepared a leaflet containing the latest 
nm breast-feeding. In addition to this the De- 
artment hes prepared a popular fiyer on breast- 
ding which gives concrete suggestions to mothers. 
s fiver is intended as a sort of reminder which 
ight well be given out from the family physician's 
omee. It emphasizes first. the value of breast-feed- 
ing and. second. some remedies for apparent failures. 
Any field of activity is sown from the seeds of ex- 
yerience. It is of interest to physicians and nurses 
t) know that in Minneapolis the problem of infant 
feeding has been so successfully attacked that breast- 
feeding is said to be almost universal. This standard 
is je ssible of attainment. but only with the support 
ot every member of the medical and nursing profes- 
sions. Such support is confidently looked for. 
MERRILL CHAMPION, M.D. 
‘ Division of Hugiene, Massachuxectts 
ite partment of Public Health. 


ee. 


A CORRECTION. 
bear Mr. Editor: 

The statement in the April 12. 1923, issue of the 
Boston MEpIcaAL AND JourNnaL that “the 
Boston Surgical Society will entertain the Tri-State 
Medical Society (Iowa, Illinois and Wisconsin)” is 


sumiciently incerrect to give a false impression. The 
Tri-State Society. on the afternoons of April 17 and 


will be the guest of the Harvard Medical School. 
scientific program is to be presented. In 


tLe forenoons of these days the society will be the 
guest of Boston hospitals, where demonstrations will 
be given. On the evening of April 17 the Tri-State 
S-ciety members will be guests at dinner at the 
He rvard Club. at which the members of the Boston 


‘sical Society and a group of 27 internists (physi- 
fans and pediatricians) will be the hosts. Arrange- 
its have been made for the visit by a committee 


resident in Boston. 
Boston Surgical Society is only in part the host 
Lese Visiting medical men from Iowa, Illinois and 
W)~consin. 

Henry A. CHRISTIAN. 


NOTICES. 


SUFFOLK DISTRICT MEDICAL SOCIETY. 
ANNUAL MEETING, APRIL 25, 1923. 
BOSTON MEDICAL LIBRARY 
ot Election of Officers. 
“ject of the evening: ‘The Treatment of Syphilis, 
Past. Present and Future.” 
Introduction. Dr, Abner Post. 
enatal and Early Congenital Syphilis,” Dr. Karl- 
G. Perey. 
Exrly Acquired Syphilis,” Dr. Henry J. Perry. 


“Viseral and Vascular Syphilis,”’ Dr. William D. 
Smith. 


8.15 P. M. 


lhess: 


L.posed of officers of the Boston Surgical Society 
the honorary members of the Tri-State Medical | 
So it is apparent that) 


Neurosyphilis.” 
“Medico-iegal Aspects.” 


Dr. Harry C. 


Solomen. 


Dr. Timothy Leary. 
The discussion will be opened by Drs. 
vester. William H. Watters and James B 
Refreshments after the 


Philip Syl- 
. Ayer. 
meeting. 


Rrouarp H. Murer. M.D.. 


JAMES S. STONE. M.D. 


Secretary. 


President. 


WALTER 


REED GENERAL 
WASHINGTON, 


HOSPITAL. 
& 


The next course of instruction in Physio Therapy 


Will be given at 


Walter Reed General Hospital. Wash- 
ington. D. C.. beginning Uct. 5. 


1925. and continuing 


for a period of four months. It is open to Women 


who have had at least two years of training 
approved school of Physical Education. 


in an 
For further 


information, apply to The Commanding Officer. Wal- 
Reed General Hospital. Washingten. D. C.. Att. 
Department of Physio Therapy. 


JAMES B. 
Major. 
Director 


MONTGOMERY, 
Vv. @. Arup. 
vf Physio Therapy. 


UPLAND TRAILS. 


In the land of the lotus the scent-laden air 

Lulls the drowsy to slumber and freedom from care. 
For the branches hang low with accessible fruit. 
And the wakening trumpet hangs idle and mute. 


in the land of the lotus the creepers have grown 

In the paths that the feet of the eager have Known. 
And the mountains cast shadows that linger below. 
But their trails are unbroken and drifted with snow. 


In the land of the lotus the mighty have ceased 
trem their labors and pleasantly sit at the feast. 
For the way is neglected that leads to the peak. 


And the 


eall to achievement is empty and weak. 


No goals are contested. no races are run; 


No visions are seen and no prizes 
No souls are exalted. no ¢ 


are Won: 


In the land of the lotus no heights are achieved. 


Let the eaters of lotus still lie at their ease; 


Let them fatten on sloth and the viands that please. 


But the trails of the uplands are open to you, 
And the heights may hold wonders the plains never 


knew. 


JOG. 


CASES REPORTED TO THE 
DEPARTMENT OF PUBLIC 


MASSACHUSETTS 
HEALTH. 


WeEEK EnpInG Marcu 41, 1925. 


Discase. No. of Cases. 
Anterior poliomyeli- 


| Chicken-pox ........ 102 
| Diphtheria ......... 182 
'Dog-bite requiring an- 


ti-rabic treatment. 2 


Encephalitis lethar- 
Epidemic cerebro- 


spinal meningitis.. 5 
German measles..... 18 
Gonorrhea ......... 108 
Influenza .......... 40 


Disease. No. of Cazes. 
Ophthalmia neonato- 
16 
Pneumonia. lobar... 105 
Searlet fever........ 340 
Septic sore throat.. 5 
Suppurative conjune- 
11 
33 
Tuberculosis. pulmo- 
Tuberculosis, other 
Typhoid fever....... 15 


Whooping-cough .... 382 


= 
‘ 
\ 
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EDITORIAL DEPARTMENT 


Boston M. & S. Journal 
April 19, 1928 


SCHICK TOXIN-ANTITOXIN ACTIVITIES 
May 6, 1922, 


To 6, 19238. 


OF BOSTON HEALTH DEPARTMENT. 


Tests Readings Positive Combined Pseudo Negative 1st 2nd srd 
COMPLETED CASES. 
30,088 27,959 12,564 1.591 4,079 9,725 12,856 11,604 10,777 
Re-SCHICKS. 
2,786 2 DOT 260 ol 487 1,789 191 122 
PRE-SCHOOL AGE. 
237 217 
GRAND TOTAL, 
32,824 30,526 12,824 1,622 4,566 11,514 11.943 


General immunity produced on re-Schicking to date—Ss.6% 


A group of 1.808 children recently re-Schicked shows the following percentage of immunity produced 
after first, second, and third injections of Toxin-Antitoxin: 


Immunity produced after 1 injection 


Immunity produced after 2 injections of T. A. T.—17.0% 
Immunity produced after 3 injections of T. A. T.—O4.7¢% 
CULTURES. 

Cultures of Positive Schick Reactors before T. A. T. 

Number Positive Negative Percentage 
1,668 103 1,560 6.5% Positive 
Cultures of Negative Schick Reactors 
1,000 57 945 5.7% Vositive 


Cultures of Positive Schick Reactors 6 months after T. A. T. 


1,347 


4,010 196 


Diphtheria cases investigated from December 1, 1922, to date—1,029. 


15,254 


of T. 


1,511 2.7% Positive 
3,814 4.96% Positive 


Joun A. Crecont, Epidemiologist. 


SOCIETY MEETINGS, 


The annual meeting of the Massachusetts Medical Society will 
be held in Pittsfield, June 12 and 13. 


DISTRICT SOCIETIES, 


A list of society meetings is herewith published. This list will 
be changed on information furnished by the secretaries of the 
societies, and will appear in each issue. 

Barnstable District:—Hyannis, May 5, 1923. 

Bristol North District:—Annual Meeting at Taunton, April 26. 

Bristol South District:—Fall River, May 3 923. 

Essex North District :—Lawrence, Y. M. C. A. Building (Annual 
Meeting), May 9, 1923. 

Meetings of the Suffolk District and the Boston Medical Library, 
at the Library: 

April 25, 1923:—Annual Meeting. Election of Officers. “The 
Record of the Past Twelve Years in Syphilology, with a Forecast 
of the Future.” A series of 10-minute papers. Dr. C. Morton 
Smith, Boston, will preside. 

Middlesex East District: 

May 9, 1923:—Annual Meeting. 

All meetings except the Annual Meeting will be held at the 
Harvard Club in Boston. A. E. Small, Secretary. 

Worcester District meetings are scheduled as follows: 

May 9, 1923:—Annual Meeting and banquet. 


STATE, INTERSTATE AND NATIONAL SOCIETIES, 
New ENGLAND Peptatric Society :—The following are the dates 
for meetings the coming season. Each meeting is on the second 


Friday of the month at the Boston Medical Library: April 13 
and May 11. 


April, 1923:—Massachusetts Association of Boards of ilecalt 
April 26, 1923, Boston; W. H. Allen, Mansfield, Mass., Secretar 
April, 1923:—Massachusetts Public Health Conference will (iG & 
held in Springfield, April 26-28, inclusive. Dr. Eugene R. heile ; A 
Chairman. 
May, 1923:—Massachusetts Society of Examining Physiciagg 
(date and place undecided). American Pediatric Society meet 4 
May, 31, June 1 and 2, 1923, at French Lick Springs !! iy 
French Lick, Ind.; H. C. Carpenter, Secretary. 2a 
1923 :—Boston Association of Cardiac Clinics. Meet 
May 17, 1923, at 8.15 P. M., Children’s Hospital. Suvje 
Rheumatism and Chorea and Heart Disease. oo 
June, 1923:—YShe Nineteenth Annual Meeting of the Natio 
Tuberculosis Association will be held in 1923 in Santa Barb: 
Calif., from June 20 to 23, inclusive, in the Recreation Cen'e:. 
June, 1923:—American Medical Association, San Francisco, J 
25-29, 1923; Olin West, Chicago, Ill., Secretary. 
July, 1923:—Massachusetts Association of Boards of 
y 26, Nantasket; W. H. Allen, Mansfield, Mass., Secrets’). 
October, 1923:—Boston Health Show will be held in © 
October 6-13, inclusive. 
October, 1923:—Meeting of the American Health Ass 
will be held in Boston, October 8-13, inclusive. 


BACK NUMBERS WANTED. 


For copies of the JourNAL of January 4, 1925, »« 
ary 11, 1923, and February 22, 1923, this office \ 
pay twenty cents per copy; for the JouRNAL of \)c 
1921, twenty-five cents per copy. Mail to the Bo-t 
MebIcAL AND SwUrGIcaAL JOURNAL, 126 Massachu- 
Avenue, Boston, Mass. 
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